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The  pablications  of  the  United  States  Oeolof^cal  Survey  are  iHsnetl  in  accordance  with  the  Ht«tuie 
approved  March  3,  1879,  which  declarcB  that— 

"The  pablicationH  of  the  Geological  Survey  nhall  connlHtof  the  annual  report  of  operations,  geologicul 
and  economic  mapa  illnatrating  the  resources  and  classification  of  the  landH.  and  reiwrts  ai>on  general 
and  economic  geology  and  paleontology.  The  annual  report  of  operati«mH  of  the  Geological  Siir%'«\v 
shall  accompany  the  annual  report  of  the  Secretary  of  the  Interior.  All  ni>ecial  memoirs  and  reports 
of  said  Survey  shall  be  issued  in  uniform  quarto  series  if  df^me<l  ueceHsiir>'  by  the  Director,  but  other* 
wise  in  ordinary  octavos.  Three  thousand  copies  of  each  shall  be  published  for  scientific  exchanges 
and  for  sale  at  the  price  of  publication ;  and  all  literary  and  cartographic  niatorials  received  in  exchange 
shall  be  the  property  of  the  United  States  and  form  a  part  of  the  library  of  the  organization ;  and  the 
money  resulting  fhmi  the  side  of  such  publications  sliall  Ix^  (Mtvt* nnl  int^i  the  Treasury  of  the  United 
States." 

On  July  7,  1882,  the  following  Joint  resolution,  referring  to  all  Govi'niment  publications,  was  passed 
by  Congress: 

**That  whenever  any  document  or  report  shall  be  ordered  jiriiitetl  by  (.'Uiitj^rt^MH.  tliere  Hhall  be  printed, 
in  aildition  to  the  number  in  each  case  stated,  the  'usual  nnml»er'  (1.7:{4)  of  «-opie.t  for  binding  and 
distribution  among  those  entitled  to  receive  them." 

Except  in  thoae  cases  in  which  an  extra  number  of  any  publication  has  l>een  rtu])i)lie<l  to  the  Survey 
by  8pe<!ial  resolution  of  Congress  or  has  been  ordered  by  the  Secretary  of  the  Interior,  this  office  has 
no  copies  for  gratuitous  distribution. 
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I.  lirst  Annual  Report  of  the  United  States  Geological  Survey,  by  CUrenre  King.  18M.  H^.  79  pp. 
Imap. — A  preliminary  report  describing  plan  of  organization  and  pnblicatiouH. 

II.  Second  Annual  Report  of  the  Unite<l  States  ("Jeological  Survey,  IHXO-Hl,  by  J.  W.  Powell.  18H2. 
8o.    Iv,  588  pp.    62  pi.    I  map. 

m.  Third  Annual  Report  of  the  Uniteil  States  Geological  Survey,  lrt^<l-•H2.  by  J.  W.  Pow»*ll.  1883. 
(P.    xviii,  564  pp.    67  pL  and  maps. 

IV.  Fourth  Annual  Report  of  thtv  United  States  Geological  Survey,  lHi<L>  "xj.  by  .1.  \V.  Powell.  1884. 
8^.    xxxii,  473  pp.    83  pi.  and  maps. 

V.  Fifth  Annual  Report  of  the  Uniteil  States  Geological  Survey,  18k;J-'84.  by  J.  W.  Powell.  1885. 
8^.    xxxvi,  469  pp.    68  pi.  and  maps. 

VI.  Sixth  Annual  Report  of  the  United  States  Geological  Survey,  18h4-'80,  by  .1.  \V.  Puwcll.  1885. 
9P.    xxix,  570  pp.    65  pi.  and  maps.  * 

VII.  Seventh  Annual  ICeport  of  the  Unitwl  States  Ge^dogical  Survey.  18s5-  86.  by  .J .  W .  Powell.  18K8. 
H<>.    XX,  656  pp.    71  pi.  and  maps. 

VIII.  Eighth  Annual  Report  of  the  Uniteil  States  Geolo«iral  Survey  1HkB-'«7,  by  J.  W.  Powell.  l.S8». 
8^.     ^v.    xix,  474,  xii  pp.     53  pi.  and  niupH:  I  p.  1..  47.'>-10(>;i  pp.     .'i4-70  pi.  and  iiiapH. 

tX.  Ninth  Annual  Report  of  the  Uuit^^l  Staten  (Jeologiral  Survey,  Ihj<7  "88,  by  .1.  W.  Powell.  1889. 
S°.    xiii.  717  pp.    88  pi.  and  maps. 

X.  Tenth  Annual  Report  of  the  Unite<l  States  Geological  Survey,  IK88  "SD,  by  J.  W.  Powell.  1890. 
8°.     2v.    XV,  774  pp.    98  pi.  and  maps :  viii.  123  pp. 

XI.  Eleventh  Annual  Rep<irt  of  the  United  States  Geob»Kii  a  l  Survey.  1889-'1X),  by  J.  W.  Powell.  1891. 
8^.     2v.    XV,  757  pp.    66  pi,  and  maps;  ix,  ."iM  pp.    SO  pi. 

XII.  TwelfthAnnnalReportof  the  Unite<l  States  Gi-oloKiciU  Survey.  1890-'91.  by  J.  W.  Powell.  1891. 
00.     It.    xiii,  675  pp.    5.'{  pi.  and  maps;  xviii,  570  pp.     146  pi.  and  maps. 

XHI.  Thirteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-'92,  by  J.  \V.  Powell. 
U03.    6°.    3t. 
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L  Lake  Bonneville,  by  Grove  Karl  Gilbert.    1890.    A°.    xx,  438  pp.    51  pi.     1  map.     Price  $1.50. 
n.  Tertiary  Historj-  of  the  (rrand  Caflon  District,  with  a* las,  by  Clarence  E.  button,  Capt.  V.  S.  A. 
1882.    40.    xiv,  264  pp.    42  pi.  and  atlas  of  24  sheets  folio.     Pri«-e  |10.(Ki. 
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Til.  Silvi^LiiHl  DnuullK'iT  Bunika.  Nr>vii.]H,  b.v.riiFii'pliKd'n'CurtU.     KM.    4=.    iltl. -.<iw  pp.     t« 

III.   iTiri.  »i.::ii. 

VIU.  fjlAwtaluij'uf  ilw  Kunkn  Kixtrii'i.  Iiy  i:li>r1i«  liuulittli]  WaK'.iii.  IriXl.  4-^.  liii.  inx  p]>. 
■Jil.     a  III.     ITllv  il.lU. 

I\.  llrarhi-iNiilit  aul  LauwlliliniDKtaialii  iif  IIh-  ILiriluii  CIuvk  ami  Untii-uiiil  Mario  ^r  >><r  .Im-y. 
Ii>'liulxnl'.  Wliliili-M.    iiws.    4'.    ii.nWpii.    »:-|il.    Itiui|i.    frlii-tl.l!!. 

\.  Iiiii»'<mlu.  .V»ini»i:raplii>rHiiKEiiiu'(<lnl<-ri>l'Uiiniiilti'UuiiiiiMln.li)i>thiitFli;hsrl.-H^ar>k. 
lilhit.     I'.    \Mli.  :!4J)iii.    Ml    Mill.     ITIn- *r.7ii. 
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(ixili.lfiiK'u.lt.    llt«.-|.    4-.    xiv.  :illri  |.|i.    44  III.  awl  iiMiH.    I'rlrrfl.T.V 

.VII.  ii.9ili.|i>  and  UliiinK  liKliwlTy  i>f  IjiidTlllr.  CViUnilii.  vitli  Mm.  by  SuuukI  l^rauklin  Einiwinii. 
I8m.    4^.    xiii.TTCpp.    4!lpl.iniil>llaiiiif»iilit'r1iinilln.    Prir(!W.4n. 

Mil.  i:k>1iii:.v  'if  rliR  (liiiiiksilriT  U-imxlih  uT  (hi'  Pavlir  SIi>|>-,  «lili  ntliui.  I>vi!«>ri;i-  K.  lln;ku-. 
IKtM.    4-.     ii<K.4<Wpi>.    7]il.  aulurliu(>fUiiluv[iie>llu.    I'rimK.Wi. 
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lr>,Uy.liilin».  NVirliifT>'.     IMM.    4".    liv.  Ifi:!  iip.    aijil.    I'rirr  (1  .<HI. 
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2t>.  t.'opiKT.Smeltinu.  by  TIenry  2d.  IIo\v«'.     I»s'i.    k:.     101  pp.     Pri«i' lo  eents. 
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47.  AnalyHea  of  Watem  of  tho  YellowAtono  National  Park,  with  an  Account  of  the  Methodn  of 
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with  an  introduction  by  Roland  Duer  Irving.     1890.    8^    241  i>p.     16  pi.    I*rice  30  cents. 
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75.  Rei'onl  of  North  American  Geology  for  1887  to  1889,  inclusive,  by  Nelson  Horatio  Ihirton.  1891. 
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Price  23  cents. 

90.  A  rejiort  of  work  done  in  the  Division  of  CbcmiMry  and  Physics,  mainly  duriii}r  the  fiscal  year 
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93.  Some  insccte  of  special  interest  from  Florissant,  Colorado,  iind  other  ]M>intH  iu  the  Tertlarios  of 
i'oloradoandUtah,  by  Samuel  Hubbard  Scr udder.    1892.    8*^.    3o  pp.    3  pi.     Price  5  ctints. 

(M.  The  Mechanism  of  Solid  Virt(^OMity,  by  Carl  Bams.    1802.  •  8-^.    138  pp.     I'ric«*  15  cents. 

95.  Earthquakes  iu  California  in  1890  and  1891,  by  Edward  Singleton  Ilolden.  1892.  W\  31  pp. 
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96.  The  Volume  Thermmlynamics  of  Liquids,  by  Carl  Barus.    1892.    8'^.    100  pp.    Price  10  rents. 

97.  The  Mesoaoic  Echinodermata  of  the  United  States,  by  W.  B.  Clark.  1893.  8'^.  209  pp.  50  pi. 
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98.  Flora  of  the  Outlying  CarlioniferouH  Basins  of  Southwestern  Missouri,  by  David  White.  1893. 
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In  press: 

100.  Bibliography  and  Index  of  the  publications  of  the  IT.  S.  (reologic4il  Survey,  1879-1892,  by  P.  C. 
Warman. 

102.  A  Catalogue  and  Bibliography  of  Norih  Americau  Mesosoic  Invertebrato,  by  ('.  B.  Boyle. 

103.  High  Temperature  Work  in  Igneous  Fusion  and  Ebullition,  rhit'tiy  in  n^lution  to  pressure,  by 
Carl  Bams. 

104.  Glaciation  of  the  Yellowstone  Valley  north  of  the  Park,  ])y  W.  U.  Wotnl. 

105.  The  Laramie  and  the  overlying  Livingstone  Formation  iu  Montana,  by  W.  H.  Weed,  with 
Report  on  Flora,  by  F.  H.  Kuowlton. 

106.  The  Colonulo  Formation  and  its  Invertebrate  Fauna,  by  T.  W.  .Stanton. 

107.  The  Trap  Dikeit  of  Lake  <*hamplain  Valley  and  the  Eastern  Adirondncks.  by  J.  F.  Kemp. 

108.  A  Geological  Reeonnoissanre  in  Central  Washington,  by  THrael  C.  KuhhcI]. 

109.  The  Eruptive  and  Sedimentary  Rockn  on  Pigeon  Point,  MiiincHotu,  and  their  contact  phenom- 
ena, by  W.  S.  Bayley. 

110.  The  Paleozoic  Section  in  the  vicinity  of  Three  Forks,  Montana,  by  A.  <'.  Teale. 

Id  preparation : 

—  Correlation  papers— Pleist4N^ne.  by  T.  ('.  ('haml>or]in. 

—  The  Moraines  of  the  Missouri  Coteau,  and  thnir  att4>udant.  «li*poMitn.  by  JuiufH  Edward  TimM. 

—  On  the  Stmrtare  of  the  Ridge  between  theT.iconi<-  and  the  Green  Mountain  Ranges  in  Vfr- 
mont;  and  On  the  Structure  of  Monument  Mountiiin  in  Great  Barriugton,  Mshh.,  by  T.  Xeltton  Dale. 

—  A  Bibliography  of  Paleobotany,  by  David  White. 
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Mineral  Reaources  of  the  lTnite<l  StateH,  1882,  by  All>crt  WilliauiH.  jr.  1883.  8*^.  x vii,  813  pp.  Price 
50  cents. 

Mineral  Reaonroes  of  the  United  States.  1883  and  1884,  by  Albert,  WilUauis.  jr.  188o.  8'^  xiv,  1016 
pp.    Price  60  cents. 

Mineral  Resonrcea  of  the  United  States,  1885.  Division  of  Mining  Statistics  and  Technology.  1886. 
¥*.    Til,  576  pp.     Price  40  oents. 

Hiatnl  BMOuroee  of  the  United  SUtee,  1886,  by  David  T.Day.    1887.   \P.    viii,813pp.   Price  50  crnts. 


VI  ADVERTISEMENT. 

Uioerel  Rpwumwof  lti*I7nitHlSli(>f9.1><HT,by  UnvMT.Day.    IiOW.   f,\    vil.KCpii. 
aii»nilK««>iiiT..»..flliornil«lSlat'-™.l'<»l,tyI>«™lT.I»a'v.    1>fl"l,    »-.    ril.ii.Upp.    : 
IHorrsl  Ri>«.iiinvi.  nf  th*  Toitud  SUUw,  1«B  una  lUW.  lij  Ifcivtcl  'C.  In.y.    ISIK.    iW. 


mDrml  Ki^wnroKH  ur  Ihp  |Tnit<>d  SlHtri.  189:;. 

Thi-iDODpy  nc«ii«<l  rraiD  Hii'Milpor  tlirw  publlratlDnn  is  ilppnallnl  In  the  Tmuinry.  and  tbnSr 


rrcy  Hbcniid  be  iwldreifMHl 


uiik  iheckn.  rirafbi.  m 
jRiiKR,  inade  piiyablu  ■<■  thi 


Linp«;  all  n^millannv.  tlliTO- 
lof  lh«r.  S.  Ilonlui.'fa-al 
Ih<>  piiblirulauK  r>f  t)>f> 


Wi» T(.S,  l>.  C. 


DEPARTMENT   OI'   THE    ISTEKIOB 


BULLETIN 


UNTTED    STATES. 


GEOLOGICAL   SURVEY 


ISTo.    lOl 


WASHINGTON 

OOTRRHMENT    PRINTINa    OFFICE 

181)3 


UNITKJ)  STATES  fiKOLOGIOAL  SURVEY 
J.  w.  j'owKLi..  mnKciVK 


INSECT  FAUNA 


RHODE  ISLAND  COAL  FIELD 


SAMI:f.1.    llUIiHAUn  SC['J>I)EB 


WASHINGTON 

GOVKRNMENT    PRINTING    OFFICE 

1893 


CONTENTS. 


Letter  of  tranamittal 7 

Arackuida 9 

AuthracomartiiB  woodruffi 9 

Neurupt^roidea 10 

RhapliidiopBis  diversipeiiiia 11 

tbopt>eroidea 11 

Paliiioblattariiei 11 

MylatTiH  packardii 11 

Etxiblattina  illiiHtris 12 

Etoblattiua  ap 13 

Etoblattina  clarkii 14 

£t4)bluttiiia  Bcliolticldi 15 

Etoblattiua  Hp 16 

Etoblattiua  gorhami 16 

Etoblattiua  exilis 17 

Etoblattina  sp 18 

Etoblattina  reliqaa 18 

Gerablattina  Hcapularis 19 

(ierablattiua  fraterua 19 

Protopbasuiida .•. 20 

Paralogua  WHchuoidet) 21 


ILLUSTRATIONS. 


Plate    I.  Aracbnida,  Neuropteroidea,  Mylacroidir,  aud  Protopbasmida  of  the 

C-arboniferouH  beils  of  Kbod<t  Island 24 

Plate  II.  Blattiuariu)  of  tbe  Carboniferous  bedb  of  Rbode  iHlaud 26 


o 


LF/rrnK  of  transmittal 


DKPARrMENT   OF   THE   INTERIOR, 

i;.  S.  (lEOLOGiCAL  Survey, 
Division  of  Fossil  Insects, 

Camhri(l{f€y  Maffsachusetts^  March  .?/,  1892, 

Sir:  Sonic  yoars  ago  lU^v.  Edgtir  F.  Olaik,  flieii  oC  rrovideuce, 
liliode  Island,  dis(!overed  in  the  ( yoal-ineasures  of  the  neighborliood  of 
that  eity  the  wing  of  a  c()(;kroa<!h.  This  stimulatiMl  further  search  by 
others  as  well  as  himself,  with  the  result  of  finding  a  fair  uuniber  and 
variety  of  insect  types,  some  of  spe<*ial  interest.  Most  of  the  discoveries 
have  been  made  by  Mr.  Clark  (part  of  tiuMu  while  in  the,  service  of  tM 
V.  S.  Cteological  Survey)  and  by  two^voung  men  of  Providence,  Messrs. 
Frederick  P.  CJorham  and  Herbert  Scholfield,  who  have  b(^en  particu- 
larly enc^mraged  in  their  work  by  Prof.  A.  S.  Packard,  of  Brown 
Uui  versity. 

All  of  the  specimens  have  passed  umler  my  eye  and  are  herewith 
described  and  figured.  Tliey  consist  of  Anthraconuirtus,  the  first  dis- 
covered AriM-hnid  in  the  (/arboniferous  (U^posits  of  the  eastern  United 
States;  a  new  genus  of  Neuropteroidea  and  (»ne  ol*  Protoi>hasmida,  each 
very  difterent  J'rom  any  forms  hitherto  found  in  this  country,  but  rather 
alliiHl  tosonu^.frcmi  the  rich  (-arboniferous  ])edsof  Commentry,iu  France, 
presi^ntiug  new  features  of  alliance  between  the  Carboniferous  faunas 
of  Europe  and  America;  and  a  number  of  cockroaches,  all  represented 
by  their  wings  alone.  Thes(?  last  show  considerable  variety  of  form, 
both  known  subfamilies  of  Paheoblattaria*  being  present,  including 
three  gem»ra  and  nearly  a  dozen  si)ecies,  the  genus  Etoblattina,  Avhich 
is  the  prevalent  Carboniferous  type  the  world  over,  being  represented 
by  at  least  eight  species,  which  again  show  unusual  diversity  in  size 
form,  and  distribution  of  the  nervules  that  form  the  framework  of  the 
wing. 

All  the  si)eci(^s  without  exception  an*  new  to  science  and  unknown 

elsewhere. 
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8  LETTKR    OF    TRANS:\IITTAL. 

A  few  luWifional  stones  liavc  Ixm^ii  subiuitUMl  to  me  containing:  what 
are  apparently  i)arts  of  the  \vin«vs  of  eoek roaches,  bnt  they  are  too  fni;^- 
nientary  to  ho,  of  tlie  least  vahie.  Nothin^^  nioie  can  he  said  than  thai 
they  are  or  may  be  ]M)rtions  of  such  win^js. 

It  is  hoped  that  the  laiblication  of  this  bulletin  will  excite  further 
exidoration  and  result  in  more  extendeil  discoveries. 
Resi)ect  fully  yours, 

SAMITKL   11.   SCUDDER. 
Hon.  J.  W.  POWKLL, 

IHnvior  (',  S.  (Uolotjival  Surreif.  • 


INSECT  FAUNA  OF  THE  RHODE  ISLAND  COAL  FIELD. 


By  Samuel  Hubbahd  Souddee. 


ARACHNIDA. 

ANTHRAOOMAKTUS  Karscb. 
Anthracomartus  Woodruffi. 

Anthracomartus  sp.  Scndd.,  Frnnkl.  Sor.  R(^p.  Gcol.  R.  I.,  114,  PI.  i.  Fig.  1  (2  figs.). 

A  single  spoeiincn  witli  itm'cvorse  shows  the  larger  part  of  the  abdo- 
men of  a  species  of  Anthracomartus  distinct  IVom  any  known,  but  with- 
out any  definite  margin,  thougli  its  general  tbrni  is  well  indicate  as 
similar  t-o  that  of  ^l.  frilobitm  Scudd.,  from  Arkansas,  but  with  a  rela- 
tively broader  base.  The  original  relief  of  the  central  portion  has  en- 
tirely disai>i>eared  by  pressure,  but  it  can  be  seen  to  have  occupied 
almost  exactly  the  central  half,  and  the  whole  abdomen,  except  poste- 
rifU'ly,  to  have  been  almost  exactly  o(]ual  in  width  throughout  and 
strongly  rounded  behind.  Eight  segments  are  shown,  and  the  surface, 
besidt»8  being  covered  almost  uniformly  and  profusely,  but  most  dis- 
tinctly in  the  lateral  areas,  with  rounded  or  slightly  oval  slight  lenticu- 
lar elevations  of  which  there  are  six  or  eight  on  either  side  of  each 
segment,  has  also  lying  on  the  outer  edge  of  the  central  area  a  series 
of  larger,  slightly  more  prominent,  similar  circular  bosses,  one  on  either 
side  of  ejK'h  segment,  occupying  the  whole  width  of  the  segment. 
Nothing  of  this  sort  appears  in  any  known  species  of  Anthracomartus, 
and  sufificieiitly  distinguishes  the  present  one.  The  division  lines  of 
the  segments  are  gently  arcuate  on  the  central  area,  opening  back- 
ward, nearly  straight,  and  transverse  on  the  lateral  areas. 

Length  of  abdomen,  10"'"*;  breadth,  slightly  more. 

The  specimen  was  found  by  Rev.  Edgar  F.  Clark,  at  Pawtucket,  and 
by  his  request  is  named  for  the  late  Julia  M.  Woodi^uff. 
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NKUROPTEROIDEA. 

RHAPHIDIOrSIS,  gen.  iiov. 

Known  only  by  its  wings,  which  dill'er  conaidorably  in  form,  the  fore 
wing  being  slender,  nearly  or  (piite  three  times  as  long  as  broad,  the 
apex  prodnciHl  and  roundly  jminted,  the  eostal  margin  gently  and 
rather  regularly  areuate,  the  lower  margin  more  strongly  and  regulaily 
but  not  greatly  arcuate;  the  hind  wing  is  much  broader  and  less  ])ro- 
dueetl,  not  nuich  more  than  twice  as  h>ng  as  broad,  the  apex  hardly  in 
the  least  produced  and  broadly  rounded,  the  costal  margin  strongly 
arcuate  apically,  but  very  gently  befoi^e  that,  the  lower  maigin  regu- 
larly ami  strongly  arcuate  tlmmghont.  The  neuration  is  essentiallj' 
similar  in  the  two  wings,  thcmgh  varying  a  little.  The  mediastinal  and 
scapular  veins  are  both  siiuple,  the  fornu»r  running  to  beyond  the  mid- 
dle of  the  wing  an<l  ternunating  in  the  margin,  the  latter  to  the  apex, 
and  both  close  togetluisr  and  to  the  margin  thronghout  their  course. 
The  externomedian  is  the  principal  vimu,  occupying  with  its  branches 
the  apical  half  of  the  lower  margin;  a  principal  superior  branch  is 
thrown  olf  well  belbre  the  juiddle  of  the  wing,  and  runs  subparallel  to 
btit  distant  from  the  scapular  vein  and  so  has  an  arcuati*  course;  from 
it  fall  two  or  three  inferi(U'  distant  branches  (two  in  the  fore  wing, 
three  in  the  hind)  which  run  parallel  to  the  main  stem.  The  interno- 
uKMlian  an«l  anal  veins  are  simple  straight  divergent  veins,  whidi  have 
an  apical  arcuate  or  declivent  fork,  connected  at  ba?>e  by  straight  cross 
veins  with  the  veins  on  either  side,  forjning  large  apical  cells  nun*h 
alter  the  manner  <»f  Iiiha])hidia,  the  fiirther  general  resemblance  to 
which  is  heightened  by  a  more  or  less  distinctly  and  distantly  scalari- 
tbrm  series  of  submargiual  distant  cross  veins;  other  cross  veins, 
straight  or  faiutly  sinuous,  sometimes  transverse,  sometiim^s  c(msider. 
ably  obli([ue,  are  scattered  distantly  over  the  wings,  giving  them  a  very 
widely  open  reticulation  of  polygonal,  triangular,  or  rhomb(»idal  cells. 

This  genus  is  plainly  allied  most  closely  to  JJrougniart's  genus  Cory- 
daloides,  so  far  known  only  from  the  Coal  Measures  of  Kurope,  but 
diflers  from  it  iu  the  nonfalcate  form  of  the  relatively  shorter  wings,  the 
excessive  breadth  of  the  hind  wings,  and  the  less  numerous  and  nnu'h 
more  distant  sca])ular  bran(*hes.  It  evidently  belongs  to  his  family 
Megasecopterida,  though  1  should  not  place  therein  all  the  geiu*ra 
Avhich  he  refers  to  it.  It  can  not  fall  in  any  of  the  family  groui)s  of 
Neuropteioidea  hitherto  rec^)i'ded  from  America,  nor  iu  any  family  of 
insects  now  ext^mt.  It  is  sjiecially  interesting  as  Ibrming  a  new  link 
betweeu  the  Carboniferous  insect  fauna  of  Europe  and  America. 


scuDDiB.l  PAL-aiOBLATTAKIiE — MYLACKIS   PACKARDII.  11 

RHAPHIDIOPSTS   DlVKRSrPENNA. 
PI.  I,  <\  (I. 

The  wings  as  pi'eserveil  show  no  markings  whatever,  nor  any  special 
structnre  in  the  veins,  which  practically  lie  at  the  same  level  l)y  crush, 
ing,  tliongli  there  are  signs  of  difference  Ijetween  the  internouiedian 
vein  and  those  on  either  side  of  it.  In  the  foie  wing  there  is  an  inter- 
calary vein  connect-ed  by  oblique  cross  veins  with  the  externouiedian 
and  inter noniedian  veins  between  which  it  falls,  which  does  not  occur 
lu  the  hind  wing.  The  cells  are  all  very  large  and  the  cross  veins 
mostly  straight  and  transverse,  ex(*ept  in  the  interspace  between  the 
scapular  vein  and  the  upi)er  externomedian  hranch,  where  they  are 
strongly  oblique  and  more  or  less  sinuous. 

Length  of  fragment  of  fore  wing,  22""";  probable  length  of  wing? 
20""";  bi-eadth  of  same,  8.1>""";  length  of  fragment  of  hind  wing,  18"'"'; 
probable  length  of  wing,  23""";  breadth  of  same,  10"'"'. 

The  single  si)ecimen  with  its  reverse  was  found  by  Kev.  Edgar  F. 
Clark,  June  22,  1888,  at  the  Lockonosctt  mine,  in  Cranston,  while 
engagtul  under  Prof.  \i,  Pumi)elly  in  work  for  tiic  IJ.  S.  Geological 
Survey.     The  specimens  bear  the  field  Nos.  170a,  l7y/>. 

ORTHOPTEROIDKA. 
PAL>eOBLATTARI>E. 

MYl.ACKll^.i:. 
MYTiACKlS  Scudder. 

MVLACRIS   PAC^KAKDII. 

PI.  I,  <•,  if. 

Blalia  amen<*ana  Clark,  Pror.  Xewp.  Nat.  lliet.  Sop.,  ii:  12  (midoscribcd). 

Mjflacris parl-ardii .  Hand.  Notes  Nat.  HiKt.,  ii :  IJI  ( umlrst  rilu'd) ;  S<'udd.,  Frank!. 

Soc.  Kep.  Geol.  K.  I.,  79,  PI.  i,  Fi<,^  2. 

This  .*^pecies  is  described  tirst  from  a  single  incomplete  winfj;  (PI.  i,  c), 
preservini?  only  a  gently  curved  tiagment  of  <nie  (the  costal)  margin 
and  api)apently  behmgingto  the  genus  Mylaciis;  it dilfers considerably', 
however,  fi-om  all  the  known  spc<nes,  but  most  nearly  api>roat»hes  M, 
bretoneuHiH,  The  wing  is  of  very  large  size*  for  a  Mylacris,  being  longer 
than  even  M.  antiqua  but  slenderer  than  it  and  Is  remarkably  like  J/. 
keen  in  the  narrowness  of  the  luediastiual  area,  which  forms  a  rather 
narrow  and  nearly  equal  belt,  w^hich  must  extend  nearly  or  (iuit<^  to  the 
middle  of  the  wing,  and  has  five  or  six  elongated,  scarcely  divcMging 
nervules,  the  outer  of  which  spring  from  near  the  baseof  the  main  stem. 
The  scapular  vein  is  divided  at  the  very  base  into  two  stems,  and  is 
remarkable  for  its  straightness  as  well  as  f<n*its  unusual  extent,  ibr,not- 
witlistsuiding  the  small  breadth  of  the  m<sliastinai  area,  the  scapular 
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vein  t-erininates  as  usual  at  or  below  the  apex  of  the  wiug;  it  has  seven 
or  eight  nearly  equidi8tant  branches,  with  a  disproportionate  space 
between  the  bases  of  the  third  and  fourth,  wliicli  may  be  simple  or 
deeply  forked,  occaiSionally  with  two  branches.  The  externomedian 
l)ran(thes  are  three  or  four  in  number,  and  most  of  Aiem  com)K)und  and 
tolerably  regular  and  longitudinal;  in  C4)nsequence  of  a  break  along  its 
inner  edge  it  is  impossible  to  tell  how  far  it  extends,  and  the  feeble, 
moderately  distant,  forked,  and  nearly  straight  branches  of  the  gently 
arcuate  internoniediaii  vein,  lying  as  they  do  at  a  lower  level,  api>ear 
to  indicate  that  in  dejiosition  the  wing  was  folded  at  this  j)oint.  A 
mere  fragment  of  the  anal  fiirrow  is  preserve^l,  indicating  that  this 
area  was  extremely  small  and  brief,  not  extending  to  the  middle  of  the 
basal  half  of  the  wing. 

Length  of  fragment,  40™";  probable  length  of  wing,  42»°";  breadth 
of  fragment,  16""";  i)ossible  breadth  of  wing,  18.5"'"'. 

This  wing  is  interesting  because  it  is  the  first  fossil  insect  found 
in  the  New  England  coal  lield.  It.  comes  from  the  Carboniferous 
de^Khsits  of  Bristol,  and  was  found  and  sent  to  me  by  Rev.  Edgar  F. 
Clark.  I  take  pleasure  in  acceding  to  his  re<pte8t  that  1  should  name 
it  in  honor  of  my  life-long  friend  and  fellow  student,  Prof.  A.  S. 
Packard,  of  Providence,  R.  T.,  whose  studies  in  American  zoology  and 
paleontology  are  known  to  everyone.  It  is  preserved  in  the  Museum 
of  Brown  University. 

Another  siH»cimen  of  the  same  species  (PI.  i,  g)  differs  considerably 
in  the  api)arent  breadth  of  the  mediastinal  area,  but  the  outer  limit  as 
figured  (to  which  the  nervules  do  not  extend)  may  be  not  the  tnie  mar- 
»  gin  of  the  wing.  In  all  other  particulars  it  very  closely  resembles  the 
other  specimen,  and,  curiously,  has  the  same  apparent  folding  of  the 
wing  between  the  externomedian  and  internoniediaii  areas.  It  was 
found  at  Pawtucket  and  seems  to  be  the  specimen  figured  in  the 
Franklin  Society's  report,  although  that  purports  to  come  ti'om  Bristol. 
It  is  of  the  same  size. 

ETOBLATTINA  Scudder. 

P^TOBLATTINA  ILLUSTRLS. 
PI.  II,  /. 

This  largest  of  the  Rhode  Island  cockroaches  is  represented  by  a 
fore  wing  which  apparently  has  the  normal  form,  though  the  broken 
natiu'c  of  the  tip  renders  this  somewhat  uncertain,  the  course  of  the 
margins  preserved  tending  to  show  the  inner  margin  nearly  straight 
throughout,  the  costal  well  arched  so  that  the  wing  nan*ows  apically 
by  the  recession  of  the  outer  margin,  the  breadth  being  probably  con- 
tiiineil  about  two  and  a  fourth  times  in  the  length.    The  mediastinal 
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area  is  broad  and  tapers  ouly  in  its  apical  third,  tlie  main  vein  ter- 
minating at  about  the  end  of  the  middle  fifth  of  the  wing,  the  branches, 
some  of  them  deeply  forked,  being  more  and  more  and  at  last  strongly 
longitudinal.  The  scapular  area  appears  to  extend  from  the  mediastinal 
to  the  tip  of  the  wing,  and  is  divided  at  base  into  two  stems,  the  upper 
of  which  has  four  widely  and  equally  distinct  hmgitudinal  branches, 
the  last  arising  just  beyond  the  middle  of  the  wing  and  simple,  the 
first  forked  opposite  the  origin  of  the  tliird,  and  its  forks  together 
with  the  second  and  third  branches  forked  nearly  opi)osite  the  origin 
of  the  last;  the  lower  stem  has  also  four  superior,  subequidistant,  longi- 
tudinal branches,  the  first  arising  opposite  the  second  branch  of  the 
upper  stem,  the  fourth  opposite  the  fourth;  the  serond  of  these  is 
simple,  the  first  forks  opposite  the  origin  of  the  se(;ond  and  its  lower 
fork  again  divides  opposite  the  single  fork  of  the  third,  which  on  its 
part  is  midway  between  the  origin  and  fork  of  the  fourth  5  there  may,  of 
course,  be  other  forks  in  the  part  of  tlie  wing  which  is  here  broken,  but  if 
so  they  are  probably  not  far  from  the  margin.  The  externomedian  vein 
18  very  nnimi)ortant;  it  first  forks  a  little  before  the  middle  of  the  wing^ 
its  lower  branch  again  forking  less  than  halfway  to  tlie  tip,  but  aJl 
three  diverge  but  little  and  must  occupy  but  a  narrow  space  on  the 
margin.  The  intemomedian  area,  on  the  contrary,  is  more  important, 
nanx>wing  rather  gradually  in  the  basal  half  of  the  wing,  very  gradually 
beyond  the  main  vein,  terminating  not  very  far  before  the  tip  of  the 
wing,  and  having  about  half  a  dozen  generally  forked  or  doubly  forked, 
divergent,  nearly  straight  branches  dividing  the  area  with  great  regu- 
laiity.  The  anal  fhrrow  is  ratlier  strongly  bent  and  a  little  arcuate, 
and  terminates  before  the  end  of  the  basal  third  of  the  wing,  the  anal 
veins  apparently  parallel  to  the  furrow. 

Lengthofftagment,  46.5"";  probable  length  of  wing,  Gl">";  breadth, 
26.8"«. 

This  species  seems  to  show  a  number  of  points  of  resemblance  to  the 
European  E.  primceva  Gold,  sp.,  but  differs  from  it  strikingly  in  the 
basal  division  of  the  scapular  vein.  It  also  resembles  not  a  little  the 
European  E.  8i€inbachensi^  Kliver,  but  has  quite  another  form  and 
differs  in  every  detail. 

The  specimen  was  found  by  Mr.  J.  E.  Clark,  but  at  what  exact  locality 
is  unknown.  It  is  presumed  by  Mr.  H.  Scholfield,  through  whom  it 
came  to  my  hands,  to  have  come  from  Pawtucket. 

ETOBLATTINA  Sp. 

ri.  II,  c. 

This  si>ecies,  certainly  distinct  from  any  of  the  other  Rhode  Island 
forms,  but  too  imperfect  for  anything  like  a  full  description  of  the  wing, 
is  represented  by  a  fragment  from  the  middle  of  the  fore  wing;  only 
a  very  small  part  of  the  natural  Iwrder  exists,  lying  outside  the  medi- 
astinal area.   It  is  evidently  one  of  the  broader  types.    The  mediastinal 
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area  is  narrow  and  rather  short,  with  numerous  short,  straight,  obliqne 
branches.  The  scapular  vein  terminates  some  distance  before  the  tip, 
and  has  three  equidistant,  gently  arcuate,  upturned  brandies,  the  outer 
two  simple,  the  inner  doubly  forked.  The  remainder  of  the  fragment  is 
filled  with  a  multitude  of  slightly  diverging,  mostly  simple,  occasion- 
ally forked,  straight,  longitudinal  nervules,  the  division  of  which  among 
the  lower  stems  there  are  no  means  of  deti»rmining. 

Length  of  fragment,  10""";  breadth,  7.5'""'. 

The  species  would  seem  to  fall  somewhere  in  the  vicinity  of -B.|>nm- 
ceva  Gold.  sp.  It  wa.s  obtained  by  Mr,  Herbert  Scholfield  at  Silver 
Sl)ring,  East  Providence. 

Etoblattina  clarkii. 

ri.  ir,> 

The  fore  wing  has  the  normal  form,  the  inner  border  being  straight 
to  near  the  tij),  the  outer  delicately-margined  border  pretty  strongly 
and  regularly  convex,  so  that  the  wing  tapers  rather  rapidly  in  the 
outer  half  to  the  rounded  tip  at  the  end  of  the  inner  half  of  the  wing; 
it  is  broadest  just  befon*  the  middle  and  alKuit  two  and  three-eighths 
times  longer  than  broad.  The  mediastinal  area  is  very  large  and  long, 
extending  nearly  to  the  apical  fourth  of  the  wing  and  beyond  the  bsisal 
third  narroAving  very  gently,  axmminate  at  apex;  there  are  seven  or 
eight  mostly  forked,  gently  shiuat^?,  increasingly  longitudinal,  oblique 
branches.  The  scapular  area  reaehes  nearly  to  the  apex  and  has  un. 
usually  longitudinal  branches;  there  are  three  branches,  all  inferior 
and  arising  at  great  distances  apart,  the  first  near  the  base,  the  thii'd 
a  little  beyond  the  middle  of  the  wing;  all  are  forked,  the  first  and  sec- 
ond near  the  origin  of  the  third.  The  externomedian  vein  is  strongly 
sinuate  and  has  four  superior  equidistant  branches  almost  confined  to 
the  second  fourth  of  the  wing,  the  third  and  fourth  simple,  the  second 
8imx)ly  the  first  doubly  forked,  the  apical  forking  being  near  the  middle 
of  the  apical  half  of  the  wing.  The  main  internomedian  vein  is  simi- 
larly sinuate  and  terminates  considerably  farther  out  than  the  medi- 
astinal; it  has  three  subequidistant,  forked  or  doubly  forked,  strongly 
arcuate,  sweeping  basal  branches,  besides  a  simple  ( ?),  nearly  longitudi- 
nal apical  branch  a  little  beyond  the  middle  of  the  wing.  Anal  furrow 
strongly  bent  and  arcuate,  well  within  the  basal  third  of  the  wing, 
the  anal  veins  few,  distant,  simple  or  singly  forked,  and  subparallel  to 
it.  The  apical  half  of  the  wing  shows  a  very  close  and  delicato  cross 
venation  between  the  nervules,  breaking  the  surface  up  into  quadran- 
gular cells  several  times  broader  than  long. 

Length  of  fii-agment,  41"™;  probable  length  of  wing,  45"";  breadth, 
10"". 

This  species  somewhat  resembles  the  European  U,  russoma  Gold.  sp. 
and  also  E.  mazona  Scudd.,  from  Illinois,  but  the  greater  longitudiuality 
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and  basal  extension  of  tlie  .scapular  brandies  and  the  rapid  basal  nar- 
rowing of  the  internomedijm  area  by  the  strong  sinuation  of  tlie  main 
int^rnomedian  vein  easily  distinguish  it.  Thes(5  are,  indeed,  it«  marked 
features  in  oontradistinction  from  all  known  forms. 

The  single  specrimen  with  its  reverse  was  dis(u)vere(l  by  Rev.  Edgar 
F.  Clark  at  Pawtucket.  It  is  now  in  the  Museum  of  Brown  University. 
I  tjike  pleasure  in  naming  it  after  IVIr.  Clark,  who  was  the  first  to  dis- 
cover insect  remains  in  the  Rhode  Island  coal  lield. 

ETOBLATTINA  SCUOLFIELDI. 

TM.  ir,  h, 

So  much  of  l)otli  the  apex  and  base  of  the  single  fore  wing  preserved 
is  lost  that  the  form  of  the  wing  can  not  be  detennined,  but  the  costal 
margin  was  very  gently  anjuate,  and  the  probability  is  that  the  wing 
had  rather  an  oval  form  and  was  not  much  more  than  twice  as  long  a,s 
broa<I.  The  mediastinal  area  is  broad  and  equal  in  the  basal,  regularly 
narrowing  in  the«apical  hfilf,  reaching  to  less  than  the  extremity  of  the 
middle  third  of  the  wing,  with  nearly  straight,  strongly  obli<iue,  simple 
branches.*  The  scapular  vein  nearly  reaches  the  a])ex,  repeals  the  gen- 
eral apiHjjirance  of  the  media^^tinal,  but  with  closer  and  more  subdi- 
vided branches,  most  of  them  being  CA>mi)ound;  it  licgins  to  branch  at 
the  end  of  the  basal  third  of  the  wing,  and  has  in  all  about  five 
branches,  the  tnirlier  ones  the  more  comixmnd.  The  ext(»rnomedian 
vein  courses  in  a  ne^irly  straight  line  through  the  middle  of  the  wing, 
and  begins  to  branch  as  s(K)n  as  the  scapnlar,  but  its  bran<»hes,  though 
compound,  are  dist^mtly  so  and  diverge  bnt  little,  so  that  they  only  oc- 
cupy on  the  margin  the  vc»ry  apex  of  the  wing;  their  forkings  are  sub- 
parallel  and  subequidistant.  The  internoniedian  area  is  broad,  and, 
though  the  main  vein  is  a  little  siinuais,  the  aiea  narrows  ]>retty  regu- 
larly and  gradually,  reaching  about  as  m»ar  the  apex  as  the^scapular 
area;  there  are  seven  snbequidistant,  nearly  straight,  obli(pie,  simple, 
or  compound  branches,  the  last  Just  beyond  the  middle  of  the  wing, 
besides  one  simjde  one  consi<leral)ly  farther  out.  The  anal  furrow  is 
not  pronounced  and  is  gently  arcuate,  terminating  at  the  end  of  the 
basid  thhrd  of  the  wing. 

Length  of  fragment,  M»"»n;  ])robable  length  of  wing,  18""";  breadth. 

There  are  many  points  of  resemblance  between  this  species  and  the 
European  E,  lahachemiH ijo\i\.  s]>.,  but  the  far  earlier  and  more  profnse 
branching  of  l>oth  scapular  and  externoniedian  veins  separates  our 
species  distinctly  from  it. 

This  specimen  was  obtained  at  East  Providence  by  Mr.  Herbert  Schol- 
field)  to  whom  it  is  dedicated. 
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Etoblattina  sp. 

PI.  II,  k. 

A  single  hind  wing  of  a  cockroach  has  been  found  in  the  Rhode 
Island  beds,  nearly  perfect,  the  tip  and  an  insignificant  part  of  the  base 
only  being  lost.  The  wing  expands  in  size  to  the  middle  of  the  apical 
half  and  then  begins  rapidly  to  narrow,  and  probably  had  a  rounded, 
perhaps  angulated  tip.  The  narrow  scapular  area  is  nearly  uniform  in 
breadth,  tapering  only  next  the  apex,  which  is  at  the  end  of  the  mid- 
dle third  of  the  wing;  there  are  three  or  four  simple  oblicjue  apical 
branches.  The  scapular  vein  has  four  branches  arising  in  the  basal 
half  of  the  wing,  the  first  one  near  the  base,  all  deeply  forked  and 
slightly  divergent,  but  not  expanding  the  area  at  the  tip  of  the  wing. 
The  extemomedian  occupies  just  about  as  large  a  fan-8ha|>ed  area,  and 
shows  a  somewhat  similar  disposition  of  it^  branches,  but  does  not 
begin  to  branch  quite  so  early  and  the  branches  are  more  longitudinal. 
The  intemomedian  is  a  reverse  of  the  scapular  if  its  basal  branch  be 
omitted.  The  anal  is  widely  separated  from  the  preceding,  and  differs 
in  toto  fix)m  the  same  in  the  fore  wings  of  Pahi^oblattaritp,  being  a  more 
basal  reversed  repetition  of  the  mediastinal  vein ;  it  extends  nearly  to 
the  middle  of  the  wing  and  has  two  or  three  distant,  straight,  oblique 
branches. 

Length  of  fi-agment,  15™»"j  probable  length  of  wing,  18"™;  breadth, 

A  comparison  with  the  fore  wings  of  the  other  cockroachas  fi*om  the 
same  deposit  makes  it  very  probable  that  this  is  the  hind  wing  of  IJ. 
scholfieldij  but  until  they  are  found  together  this  can  not  be  determined. 

The  single  specimen  and  its  reverse  were  found  by  Messrs.  Frederick 
P.  Gorham  and  Herbert  Scholfield  at  Fenner's  ledge,  in  Cranston, 
"near  the  extreme  western  upturned  edge  of  the  Carboniferous  in  the 
plumbago  mining  district,  and  therefore  probably  older  than  the  others.-' 

Etoblattina  goeuami. 

PI.  II,  a. 

The  fore  wing  is  apparently  of  a  very  regular  oval  shape,  slenderer 
apically  than  toward  the  base,  broadest  at  about  the  end  of  the  basal 
third,  and  scarcely  two  and  a  half  times  longer  than  broad.  The  medi- 
astinal area  is  ribbon>shaped,  tapering  only  at  the  apex,  reaching  to 
the  end  of  the  middle  third  of  the  wing,  the  veins  simple  and  arcuate. 
The  scapular  area  is  broad  and  reached  almost  to  the  apex  of  the  whig, 
and  is  filled  with  numerous  regular,  parallel,  and  arcuate,  dee])ly- 
forked  veins.  The  main  extemomedian  vein  runs  almost  straight 
through  the  middle  of  the  wing  with  a  slight  sinuation,  has  two  longi- 
tudinally oblique  branches  in  the  second  fourth  of  the  wing,  simple  so 
fiEu:  as  visible,  but  the  apical  half  of  the  wing  in  this  area  is  lost.    The 
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iiit4^riiomediaii  area  ai^iH^ars  to  cxUmuI  Bli^htly  farther  than  the  medi- 
astinal, and  the  main  vein  is  sinuate  and  declivent,  witli,  so  far  as  can 
l)e  se^n,  thfee  simple  parallel,  oblique,  and  slightly  arcuate  branches, 
their  convexity,  when  any,  toward  the  anal  area.  The  anal  furrow  is 
distinctly  impresscKl,  anuiate,  and  slightly  benl,  terminating  a  little 
before  the  middle  of  tlui  wing;  the  anal  veins  aie  mostly  simple,  one 
medially  forked,  few  in  number,  and  subparallel  to  the  furrow. 
Length  of  fragment,  17.5""";  probablelengthof  wing,  21.5"'"';  breadth. 

This  si>ecies  seems  to  resemble  the  European  E,j)arculaVto\i\,ni^. 
more  than  any  other,  but  differs  from  it  considerably. 

A  single  spiicimen  was  collected  at  Tawtucket,  by  Mr.  Frederick^P. 
Gorham,  after  whom  it  is  named.     It  was  sent  to  me  by  Dr.  Packard. 

Etoblattina  exilis. 

PI.  II,  e. 

This  is  an  exceptionally  slender  species,  resembling  in  that  respeel 
the  following  species  fn»m  the  same  beds,  the  fore  wing  being  very 
elongate  subfusiform  oval,  almost  three  times  longer  than  broad;  the 
costal  margin  is  very  regularly  and  not  inconsiderably  arcuate.  The 
mediastinal  arcii  broadens  a  little  beyond  the  base,  and  narrows  again 
and  rather  rapidly  only  in  its  iipical  fifth,  terminating  a  little  beyond 
the  end  of  the  middh;  third  of  the  wing;  the  branches  are  few,  longi- 
tudinally oblifpie,  straight,  and  simple.  The  scapular  area  reaches 
almost  t4>  the  tij)  of  the  wing;  the  main  vein  begins  to  branch  before 
the  middle  of  the  wing,  and  has  four  simple  or  deeply  forked  gently 
arcuate  branches  closely  crowded  together.  The  externomedian  vein 
occupies  the  entire  apex;  it  begins  to  brunch  as  soon  as  the  scapular 
and  its  bran(?hes  are  longitudinal  and  ctmii)Ound,  and  is  but  slightly  di- 
vergent, a  half  (h>zen  or  more  vcinlets  striking  the  margin.  The  inter- 
nomedian  area  reaches  beyond  thc^.  middle  of  the  apical  half  of  the  wing 
and  is  peculiar  for  its  ne^irly  uniform  width,  which  is  abcmt  the  same 
as  that  of  the  mediastinal  area,  and  for  the  few  and  distant,  mostly 
compound,  very  hmgitudinally  o))liriue,  and  straight  branches.  The 
anal  area  is  extraoidinarily  narrow,  the  furrow  slight  and  almost  longi- 
tudinal, hardly  arcuate,  and  t<)rminating  before  the  end  of  the  basal 
fourth  of  the  wing. 

Length,  14.25""";  breadth,  1.6"'"'. 

This  species  shows  most  resemblance  to  the  VAWopean  E.  fahellaia 
Genu,  sp.,  and  esi)ecially  the  form  described  by  Deichniiiller  as  var. 
9telzHeriy  but  differs  in  the  complete  longitudinality  of  the  externome- 
dian branches,  and  the  lack  of  any  sinuosity  in  the  internomedian  vein. 

It  was  obtained  by  Mr.  Herbert  Srholficld  in  a  bowlder  lying  on  the 
beach,  near  Kettle  Point,  in  East  Providence. 
Bull.  101 2 
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Etoblattina  sp. 

•      PI.  II,  h. 

This  species  is  represented  by  a  single  very  obscure  and  somewhat 
imperfect  fore  wing,  which  hardly  permits  more  than  to  say  that  it 
differs  from  any  known  form,  but  closely  resembles  the  ])receding 
species,  U.  exilis.  It  is,  how(^ver,  somewhat  slenderer,  but  with  other- 
wise a  similar  form,  the  breadth  being  contained  abcmt  2.8  times  in  the 
length.  The  mediastinal  area  is  apparently  shorter  and  rc^latively 
broader  than  in  K.  exilin,  and  the  scapular  area  does  not  so  closely  ap- 
proach the  ai>ex.  The  externomedian  vein  has  few  branches,  and  these 
are  very  longitudinal,  the  main  vein  coursing  through  the  middle  of 
the  wing,  but  apically  passing  above  the  (extreme  apex.  The  interuo- 
median  vein  evidently  extends  further  out  than  in  E.  exilis^  reaching 
the  middle  of  the  apical  half,  and  a  few  branches  of  the  vein  appear  to 
be  simple  and  rather  strongly  arcuate,  the  area  tapering  considerably. 
The  anal  furrow  seems  to  be  quite  as  in  E.  exilift. 

Length  of  fragment,  IT"*™;  probable  length  of  wing,  18.5'"™;  breadth, 

A  single  specimen  was  obtained  by  Mr.  Herbert  Schollield,  at  Paw- 
tucket. 

Etoblattina  rehqtia. 

PI.  II,  g. 

The  fore  wing  is  very  regularly  long-oval  and  slender,  being  fully 
three  times  as  long  as  broad.  The  mediastinal  area  is  just  two-thirds 
the  length  of  the  wing  and  very  slender,  tapering  very  regularly  and 
gently,  the  veins  simph'.  and  oblique.  The  scapular  vein  is  very  pecu- 
liar for  an  Etoblattina;  the  main  stem  is  nearly  straight,  and  runs  par- 
allel and  near  to  the  mediastinal,  terminating,  after  sending  out  close 
to  the  tip  a  c(mple  of  short  superior  branches,  about  half  way  between 
the  tip  of  the  mediastinal  and  the  apex  of  the  wing;  but  at  about  the 
middle  of  the  wing  it  sends  off  an  important  inferior  branch  which  runs 
longitudinally  to  the  apex,  and  from  its  upper  surfac'c  emits  one  quarter 
way  to  the  tip  a  me<lially  forked  branch.  The  externoniedian  vein  is 
also  very  peculiar,  for  it  is  so  closely  united  throughout  its  basal  fourth 
Avith  the  scapular  as  scarcely  to  be  distinguished  from  it,  and  then  ])arts 
from  it  at  the  same  angle  ivs  the  inferior  branch  of  the  same  and  is 
simple  excei)t  for  a  short  a])ira1  fork.  The  internomedian  vein  is  not 
completely  preserve<l,  but  by  the  limitations  of  tlie  externomedian  ex- 
tends nearly  to  the  tij)  of  the  wing  and  ap})ears  to  be  nearly  longitu- 
dinal with  very  long,  longitudinal,  and  infrequ(»nt  offslioots.  The  anal 
vein  is  not  deo])ly  impressed,  moderately  arcuate,  and  apparently  ter- 
minates at  the  end  of  the  basal  third  of  the  wing. 

I^ength,  20.5»""»;  probable  breadth,  6.75'""'. 
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This  is  it  very  iiiioinalous  form  of  Ktoblattinti.  It  was  collected  by 
Mr.  Frederick  V.  (xorbam  at  Paw  tucket,  and  sent  to  uie  for  study  by 
Prof.  A.  S.  Packard. 

(JET^AP.LATTINA  Scudder. 

GKRAin.ATTlNA    S<'A1»1:LAKIS. 

IM.  II,  /. 

The  larger  i>art  of  a  fore  wing,  showing  all  the  principal  nenration, 
bnt  with  the  tip  lost,  is  all  that  remains  of  this  species.  It  appears  to 
beof  ii  i^retty  regular  long  oval  form  witb  t\w  costal  margin  strongly 
arffbe<l  at  the  ba.se  but  very  gently  beyond,  probably  fully  two  and  a 
half  times  longer  than  broad.  The  mediastinal  area  is  rather  broad 
and  topers  very  gently,  reiicliing  well  beyond  the  middle  of  the  apical 
half  of  the  wing;  the  nervules  are  simple  or  singly  and  rather  deeply 
forked,  one  near  the  middle  tr<»bly  forke(l,and  all  longitudinally  oblique 
aud  gently  arcuate.  The  scapular  vein  is  longitudinally  brauched, 
beginning  at  the  middle  of  the  basal  half  of  the  wing,  its  lowermost 
fork  sticking  the  tip  of  th(»  wing;  the  forks  are  rather  distant  and 
about  seven  nervules  reach  the  margin.  The  externomedian  vein  is 
strongly  sinuous,  superiorly  blanched  with  three  forkeil  or  doubly  and 
very  deeply  forked  longitudinal  slightly  arcuate  nervules,  the  first 
arising  nesirly  as  far  back  as  in  the  scapular  area.  The  internomedian 
area  terminates  just  beyond  the  middle  of  the  wing,  sending  a  few 
simple,  obliquely,  ijnd  gently  ar<*uate  branches  from  the  strongly  sinu- 
ate main  stem.    The  anal  region  is  not  ])reserved. 

Length  of  fi-agment,  3.S.5""";  probalde  length  of  wing,  41""";  breadth 
of  fi*agment^  14.5"'™;  ])robable  bre^ulth  of  wing,  10""". 

This  species  differs  from  all  ])reviously  known,  and  resembles  the 
other  s|>ecie8  from  the  same  coal  field  in  the  early  branc^hing  of  the 
scapnlar  and  the  relative  brevity  of  the  internomedian  vein. 

It  was  obtained  by  Mr.  Herbert  Scholfteld,  at  Pawtucket. 

(^ERABLATTINA  FRATEKNA. 

PI.  II,  d^  e. 

The  form  and  proiK)rtions  of  the  fore  wing  are  much  as  in  0,  scapularu^ 
bat  it  tiipers  ratlier  more  in  the  apical  half  and  is  a  little  slenderer, 
besides  being  nnn^h  snuillcr;  it  is  about  two  and  two-thirds  times  longer 
than  broad,  the  costal  margin  rather  gently  arcuate  and  not  greatly 
more  so  next  the  base,  the  inner  nearly  straight.  The  mediastinal 
area  is  moderately  Inoad  and  equal,  except  apically,  and  reaehes  well 
beyond  the  middle  of  the  a])ical  halfof  tlu^  wing;  the  nervules  are  arcu- 
ate and  either  single  or  singly  an<l  deeply  forked,  (me  near  the  middle 
doubly  forke<l.  The  scapular  incbnlcson  the  margin  almost  the  whole 
of  the  tip  of  the  wing,  and  is  (*ompos<Hl  <»f  two  main  stems  which  separ- 
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ate  near  tbe  middle  of  tbe  basal  lialf  of  Hie  wing,  tlio  lower  the  more 
important,  with  many  deeply  forked,  very  lonj^itudinally  arcuate,  supe- 
rior, muchupcurved  uervules  of  which  more  than  ten  strike  the  margin. 
The  externomediaii  vein  is  rather  strongly  sinuate  with  two  superior 
branches  thrown  off  before  the  middle  of  the  wing,  the  lii*st  simple, 
the  second  very  deeply  forked,  all  nearly  longitudinal.  The  interno- 
median  vein  is  gently  sinuate  and  reaches  nearly  to  the  middle  of  the 
apical  half  of  the  wing,  with  somewhat  differently  directed  ineqnidis- 
tant,  mostly  simple  branches,  the  basal  doubly  forked  and  occupjdng 
nearly  half  the  area.  The  anal  furrow  is  rath<»r  gently  and  regularly 
arcuate  and  terminates  at  about  the  end  of  the  basal  third  of  the 
wing.  The  surface  is  traversed  between  the  ner\^iles  by  tremulous 
delicate  close  cross  lines,  and  in  part  by  a  delicate  reticulation  (d). 

Length  of  fragment,  15""";  probable  lengtii  of  wing,  18"";  breadth, 
6.75""". 

This  species  resembles  only  the  preceding  of  all  the  known  species 
of  Gerablattina,  but  besides  much  being  smaller,  it  has  a  much  stronger 
upciu'ving  of  the  apical  scapular  branches  and  a  less  important  devel- 
opment of  the  externomedian  area,  made  up  for  by  the  greater  extension 
of  the  internomedian. 

It  was  found  by  Mr.  Herbi^rt  Scholfield  at  Silver  Spring,  East  Provi- 
dence. 

PROTOPHASMIDA. 

PARALOGUS  {TrapdXoyoii)  gen.  nov. 

Fore  wings  long  and  slender,  a  little  more  than  three  times  as  long 
as  broad,  the  costal  margin  nearly  straight,  tlu^  hinder  margin  rather 
strongly  arcuate,  much  the  broadest  in  the  middle.  Mediastinal  vein 
simple,  running  very  close  to  the  margin  in  the  <mter  half  of  the  wing, 
and  probably  terminating  alnmt  its  middle;  tln^  marginal  area  rela- 
tively broad  in  the  middle  of  the  basal  half  by  the  convexity  of  the 
margin  in  this  region.  Scapular  vein  throughout  its  course  parallel  to 
and  not  distant  from  first  the  mediastinal  vein  and  then  the  margin, 
emitting  its  only  inferior  offshoot  before  the  middle  of  its  basal  half; 
this  almost  immediately  divides,  its  upper  branch  with  a  few  longi- 
tudinal offshoots  reaching  the  margin  probably  above  the  apex,  the 
other  with  many  arcuate  sublongitudinal  offslioots  in  the  apical  half 
of  the  wing  falling  below  the  apex.  The  strongly  sinuate  externome- 
dian vein  is  simple,  and  strikes  the  hinder  margin  a  litth*  beyond  the 
middle  of  the  apical  half  of  tht»  wing.  The  internomedian  and  anal 
veins  originate  from  a  single  stein,  part  from  each  other  a  little  nearer 
the  base  than  the  scaimlar  division,  and  (»ach  sends  numerous  e(|ui- 
distant  ai'cuate  branches  to  the  margin,  the  anal  area  extern  ding  beyond 
the  middle  of  the  wing.  The  reticulation  is  almost  <'.\rl usively  quad- 
rangular by  straight  transverse  cross  veins,  and  there  are  very  few 
iutercalaries,  and  these  brief. 
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The  most  remarkable  tliin«:  about  the  iieuratioii  of  tln'R  wing  is  the 
simplicity  of  the  externomediaii  vein  wliich  runs  in  a  sinuous  course 
throufrh  the  niid<Ue  of  tlie  winfjc  between  the  numerous  branches  of 
the  adjoining  veins.  The  wing  evidently  belongs  to  one  of  the  Proto- 
pha^mida,  but  does  not  at  all  agree  with  Jiny  of  the  genera  known  to 
me  from  American  rocks,  tliough  it  shows  some  strong  resemblance  to 
the  European  Spilaptera  Brongn.,  known  only  through  an  illustration 
wliich  does  not  permit  one  to  see  the  details  of  the  neuration  except 
aloug  the  lower  margin  of  the  wing.  It  is  ]»lain,  however,  that  the 
iuteruomedian  and  anal  areas  occupy  a  considerably  broader  basal 
area  in  Spilaptera  tlian  in  Paralogus  and  the  externomedian  vein  is 
apparently  branched. 

PARALOGUS   -rESClINOlDES. 

PI.  I,  a,  Ik 

ft 

The  fore  wing  has  much  th(»  same  general  form  as  that  of  a  dragon 
fly  of  the  genus  .Eschna.  in  the  marginal  field  of  the  basal  half  of  the 
wing,  the  middle  portion  of  the  interspace  between  the  scapular  vein 
and  its  branch  and  in  the  interspaces  bordering  either  side  of  the 
externomedian  vein  in  more  than  the  basal  half  of  the  wing,  the  cells 
are  higher  than  long;  in  nearly  all  the  rest  of  the  wing  they  are  quad- 
rate or  approximately  so.  The  united  internomedian  and  anal  vein  has 
in  tlie  basal  third  of  the  wing  a  sinuous  course  nearly  parallel  to  that 
of  the  externomedian  vein  and  breaks  up  into  three  i)rincipal  stems, 
two  of  which  divide  the  anal  area  about  e(iually  betweeu  them  with 
pretty  regular  branches,  those  of  the  extreme  base  not  united  by  cross 
veins,  those  of  the  distal  portion  of  the  i)roximal  anal  stem  usually 
forked  next  the  margin,  those  of  the  distal  anal  stem  similar  but  the 
alternate  ])ranches  more  or  less  zigzag  and  as  if  intercalary,  uniting  in- 
directly with  the  stem,  their  apical  forks  attached  also  to  the  neigh- 
boring stem,  forming  brief  in  tercalaries;  the  externomedian  stem  lirst 
forks  a  little  before  the  middle  of  the  wing,  then  divides  into  three 
bmuches,  the  proximal  simply  forked,  the  middle  throwing  off  one  or 
two  superior  comi)ound  branches,  the  distal  many  simple  inferior 
brandies. 

Length  of  fragment,  54"'"^;  ])robable  length  of  wing,  G2'""';  width  in 
middle  of  wing,  19""";  at  base  ol'  fragment,  5""". 

The  specimen  and  its  reverse  were  found  by  Mr.  Frederick  P.  Gorham, 
November  2,  1889,  in  the  (Jarboniferous  rocks  ol*  Silver  Spring,  in  East 
Providence. 
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KXPliANATlON  OT  I'LATK  1. 

All  tlie  ilrawiiii^s  an-  by  .1.  l{eiiry  lihiki-.  ami.  r\-  •ptin-.:  /.  -irf  iiiatriiiti«Ml  'J  diiiiii- 
ett'is. 

a,  l*tiralojjjus  H'Schnoidcs;  tlio  dottt-tl  tip  i*^  ]nir»l>  I'lHijrcfjiial. 

/;.  Tilt*  Mam**;  i-ross  MM-tioii  at  t1i<*  (loiiit  imlit-'Miil  U\  ihc  arrow:  m,  iiir-iiiaHiiiial 
vein;  »\  a^.  k\  sra|nilar  vt'iii  and  l)raiii-Ii«"«:  c-  I'vtfriKMiiiiliaii  \ciii:  «'.  «■'.  iiitiTiioiiit^- 
(liaii  vein  and  hrauch;  a,  anal  voin. 

V.   Kliaplii<liopsis  divcTsipcnna;  nppor  win^. 

(t.  The  same;  lowtT  wiiij;, 

e.  Mylacris  packardii,  from  Hristcd. 

/.  Anthraconiartns  woodriiili :  nia^nilicil  .'{diameters. 

g.  Mylacris  i>ac'kardii,  I'rom  Pawtuckt't. 
L»4 
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KXPLANATION   OF   PLATE    II. 

All  tho  (Irnwinjjs  arc  l»y  .1 . 1 1«  nry  hl:ik«*,  ami,  rx('ei»lin«^  d,  an'  ina^^uititMl  2  diaint'tcrs. 

a.  Ktoltlattina  |j[nrliaiiii :  for«>  wing;  the  dnttfil  ti])  I'DnJectiiral. 

b.  Kt«)l)lattina  scholtichli;  iort>  wiu^:  the  dotted  ti])  conjertural. 

c.  Ktohlaltiua  8]). ;  r«»n»  wing. 

d.  <jcra1ilatthia  frntcrna;  a  part  i>f  the  snrt'acc, niagnitied  aUont  5  diamctrrs 
V.  Ktiddattina  cMilis:  fon»  wing. 

/.  (fcraldattina  fratfma;  for**  wing;  tlu*  dotted  tip  ronicctnral. 
//.  Ktoldattina  ivliqiia;  I'orc  wing. 
h.  Ktoldattina  sp.;  f on*  wing. 

i.  Ktoldattina  illnstris;  tore  wing;  thv  dotted  base  and  ti|»  conjectural. 
j.    Ktolilattina  rlarkii;  fore  wing;  the  dt»tt»Ml  hnsv  and  tii>  conjectural. 
k.  Kt<ddattina  Kp. ;  hind  wing:  thtMhitted  tip  conjectnral. 
I,  Cierahlattina  scapularis;  lore  wing;  the  d<»tted  ti)!  cuujeetural. 
2{\ 
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Tl&e  pablications  of  the  United  States  (Geological  Sorrey  are  iaaned  in  accordanoe  with  the  statute 
approved  March  3,  1879,  which  dedares  that— 

''The  pnblicationa of  the  Geological  Survey  shall  consist  of  the  annual  report  of  operations,  geological 
and  economic  maps  illustrating  the  resources  and  clussiflcation  of  the  lands,  and  reports  upon  general 
and  economic  geology  and  paleontology.    The  annual  report  of  operations  of  the  Geological  Survey 
shall  accompany  the  annual  report  of  the  Secretary  of  the  Interior.    All  special  memoirs  and  reports 
of  said  Survey  shall  be  issued  in  uniform  quarto  series  if  deemed  necessary  by  the  Director,  but  Other- 
wise in  ordinary  octavos.    Three  thousand  copies  of  each  shall  be  published  for  scientific  exchanges 
and  for  sale  at  the  price  of  publication ;  and  aU  literary  and  cartographic  materials  received  in  exchange 
shall  be  the  property  of  the  United  States  and  form  a  part  of  the  library  of  the  organisation ;  and  the 
money  resulting  from  the  sale  of  such  publications  shall  be  covered  into  the  Treasury  of  the  United 
States." 

On  July  7, 1882,  the  following  Joint  resolution,  referring  to  all  Government  publications,  was  passed 
by  Congress: 

**That  'vfhenever  any  document  or  report  shall  be  ordered  printed  by  Congress,  there  shall  be  printed, 
in  addition  to  the  number  in  each  case  stated,  the  'usual  number'  (734)  of  copies  for  binding  and 
diHtribution  among  those  entitled  to  receive  them." 

Except  in  those  cases  in  which  an  extra  number  of  any  publication  has  been  supplied  to  the  Survey 
by  special  resolution  of  Congress  or  has  been  ordered  by  the  Secretary  of  the  Interior,  this  office  has 
no  copies  for  gratuitous  distribution. 

ANNUAL  REPORTS. 

I.  First  Annual  Report  of  the  United  States  Gerilogical  Survey,  by  Clarence  King.  1880.  8^.  79  pp. 
1  map. — A  preliminary  rei>ort  describing  plan  of  organization  and  publications. 

II.  Second  Annual  Report  of  the  United  States  Geological  Survey,  1880-'81,  by  J.  W.  Powell.  1882. 
8^.    Iv,  588  pp.    62  pi.    1  map. 

m.  Third  Annual  Report  of  the  United  States  Geological  Survey,  1881-'82,  by  J.  W.  Powell.  1883. 
8^.    xviii,  564  pp.    67  pi.  and  maps. 

IV.  Fourth  Annual  Report  of  the  United  States  Geological  Survey,  188^*83,  by  J.  W.  Powell.  1884. 
9P.    xxxii,  473  pp.    85  pL  and  maps. 

V.  Fifth  Annual  Report  of  the  United  States  Geological  Survey.  1883-'84,  by  J.  W.  Powell.  1885. 
SP.    xxxvi,  469  pp.    58  pi.  and  maps. 

VI.  Sixth  Annual  Report  of  the  United  States  Geological  Survey,  1884-*85,  by  J.  W.  Powell.  1885. 
99.    xxix,  570  pp.    65  pL  and  maps. 

Vn.  Seventh  Annual  Report  of  the  United  States  Geological  Survey,  1885-'86,  by  J.  W.  Powell.  1888. 
8P,    XX,  656  pp.    71  pi.  and  maps. 

VIII.  Eighth  Annual  Reportof  the  United  States  Geological  Survey,  1886-'87,  by  J.  W.  Powell.  1889. 
8^.    2pt.    xix,  474,  xii  pp.    53  pi.  and  maps ;  1  p.  1.,  475-1063  pp.    54-76  pi.  and  maps. 

IX.  Ninth  Annual  Report  of  the  United  States  Geological  Survey,  1887-*88,  by  J.  W.  Powell.  1889. 
go.    ziii,  717  pp.    88  pi.  and  maps. 

X.  Tenth  Annual  Report  of  the  United  States  Geological  Survey,  1888-'89,  by  J.  W.  Powell.  1890. 
8o,    2pt.    XV,  774  pp.    98  pi.  and  maps;  viii,  123  pp. 

XI.  Eleventh  Annual  Reportof  the  United  States  Geological  Survey.  1889-'90,  by  J.  W.  Powell.  1891. 
8^.    2pt.    XV,  757  pp.    66  pi.  and  maps;  ix,  851  pp.    30  pL 

Xn.  Twelfth  Annual  Report  of  the  United  States  Geological  Survey.  1890-.'91,  by  J.  W.  Powell.  1891. 
go.    2pt.    Xiii,  675  pp.    58  pi.  and  maps;  xviii,  576  pp.    146  pi.  and  maps. 

Xin.  Thirteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-'92,  by  J.  W.  Powell, 
1893.    9P.    8  pt:    vil,  240  pp.  2  pL 

XIV.  Fourteenth  Annual  Report  of  the  United  States  Geological  Survey,  189^*93,  by  J.  W.  Powell, 
1883.    8^.    Spt. 
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I.  Lake  Bonneville,  by  Qroye  Karl  Gilbert.    18»0.    4°.    xx,  438  pp.    51  pi.    1  map.    Price  $1.50. 

II.  Tertiazy  Hiatory  of  the  Grand  Cafion  Diatrict,  with  atlaa,  by  Clarence  E.  Dutton,  Capt.  IT.  S.  A. 
1882.    40.    xiv,  264  pp.    42  pi.  and  atlas  of  24  sheets  folio.    Price  $10.00. 

HI.  Geology  of  the  Comstook  Lode  and  the  Washoe  District,  with  atlas,  by  George  F.  Becker.  1882. 
4P.   XV,  422  pp.    7  pi.  and  atlas  of  21  sheets  folio.    Price  $11.00. 

IV.  Comstock  Mining  and  Miners,  by  EUot  Lord.    1883.    40.    xiv,  451  pp.    3  pi.    Price  $1.50. 

V.  The  Copi>er-Bearing  Books  of  Lake  Superior,  by  Roland  Daer  Irving.  1883.  4°.  xvi,  464  pp. 
15 1.    29  pi.  and  maps.    Price  $1.85. 

VI.  Contributions  to  the  Knowledge  of  the  Older  Mesoaoic  Flora  of  Virginia,  by  William  Morris 
Fontaine.    1883.    40.    xi,  144  pp.    54 1.    54  pi.    Price  $1.05. 

Vn.  Silver-Lead  Deposits  of  Eureka,  Nevada,  by  Joseph  Story  Curiis.  1884.  4P.  xiii,  200  pp.  16 
pi.    Price  $1.20. 

Vm.  Paleontology  of  the  Eureka  District,  by  Charles  Doolittle  Walcott.  1884.  40.  xiii,  298  pp. 
84  L    24  pi.    Price  $1.10. 

IX.  Brachiopoda  and  Lamellibranchiata  of  the  Raritan  Clays  and  Greensand  Marls  of  New  Jersey, 
by  Robert  P.  Whitfield.    1885.    40.    zx,338pp.    35  pi.    1  map.    Price  $1.15. 

X.  Dinocerata.  A  Monograph  of  an  Extinct  Order  of  Gigantic  Mammals,  by  Othniel  Charles  Marsh. 
1886.    40.    xviii,  243  pp.    561.    56  pi.    Price  r2.70. 

XI.  Geological  History  of  Lake  Lahontan,  a  Quaternary  Lake  of  Northwestern  Nevada,  by  Israel 
Cook  Russell.    1885.    40.    xiv,  288  pp.    46  pi.  and  maps.    Price  $1.75. 

XII.  Geology  and  Mining  Industry  of  Leadville,  Colorado,  with  atlas,  by  Samuel  Franklin  Emmons. 
1886.    40.    xxix,  770  pp.    45  pi.  and  atlas  of  35  sheets  folio.    Price  $8.40. 

Xm.  Greology  of  the  Quicksilver  Deposits  of  the  Pacific  Slope,  with  atlas,  by  George  F.  Becker, 
1888.    40.    xix,  486  pp.    7  pi.  and  atlas  of  14  sheets  folio.    Price  $2.00. 

XIV.  Fossil  Fishes  and  Fossil  Plants  of  the  Triassic  Rocks  of  New  Jersey  and  the  Connecticut  Val- 
ley, by  John  S.  Newberry.    1888.    4P.    xiv,  152  pp.    26  pi.    Price  $1.00. 

XV.  The  Potomac  or  Younger  Mesoaoic  Flora,  by  William  Morris  Fontaine.  1889.  49.  xiv,  377 
pp.    180  pi.    Text  and  plates  bound  separately.    Price  $2.50. 

XVI.  The  Paleozoic  Fishes  of  North  America,  by  John  Strong  Newberry.  1889.  4°.  340  pp.  53  pi . 
Price  $1.00. 

XVH.  The  Flora  of  the  Dakota  Group,  a  posthumooa  work,  by  Leo  Lesquereux.  Edited  by  F.  H. 
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PREFACE. 


Tliis  work  is  divided  into  two  parts,  Part  I  being  devoted  to  bibli- 
ograpliy  and  Part  II  to  a  catalogue  of  species  and  genera. 

Part  I  is  intended  to  embrace  a  notice  of  every  work,  wherever 
published,  that  contains  the  systematic  publication  of  any  inverte- 
brate species  which  has  by  any  author  been  referred  to  the  Mesozoic. 
All  works  containing  only  lists  or  mere  mention  of  species  by  name 
are  omitted,  but  those  containing  names  accompanied  by  figures, 
even  if  without  descriptions,  are  included. 

In  the  case  of  serial  publications  both  the  title  page  date  and  the 
date  of  actual  issue  are  given  if  the  latter  is  known.  In  other  cases 
the  title  page  date  is  given  as  the  true  date  of  issue,  even  though 
within  the  compiler's  personal  knowledge  it  is  wrong. 

Some  difficulty  has  arisen  from  the  fact  that  in  some  of  the  earlier 
publications  of  species  authors  have  referred  certain  formations  to 
the  Tertiary  that  are  now  assigned  to  the  Cretaceous;  and  it  is 
possible  that  some  of  these  publications  have  been  omitted  from  the 
list,  but  the  republication  of  the  same  species  as  Cretaceous  will 
appear  in  the  proper  place. 

Part  II  consists  of  a  catalogue  of  all  the  names  that  have  been 
applied  to  the  genera  and  species  of  invertebrates  obtained  from 
North  American  rocks  and  referred  by  any  author  to  the  Mesozoic. 
The  arrangement  is  alphabetical  and  chronological.  The  entries 
contain  the  generic  and  specific  names  as  they  have  been  used  by 
authors,  no  attempt  having  been  made  to  correct  erroneous  spelling. 

The  specific  name  is  repeated  in  each  entry  which  is  required  by 
every  separate  publication  of  the  species,  but  a  separate  entry  for 
the  generic  and  subgeneric  name  is  not  repeated.  Names  of  groups 
higher  than  genera  arc  omitted. 

The  localities  mentioned  are  in  all  cases  those  given  by  the  respec- 
tive authors.  Because  of  subsequent  changes  in  state  and  terri- 
torial boundaries  the  reader  may  find  difficulty  in  recognizing  them. 
In  such  cases  he  is  referred  to  Bulletin  13  of  the  U.  S.  Geological 
Survey,  in  which  the  successive  changes  of  those  boundaries  are 
recorded. 


8  PREFACE. 

In  referring  species  to  their  respective  formations  the  subdivi- 
sions mentioned  by  certain  authors  are  not  given.  This  omission  is 
thought  to  be  necessary  because  of  the  great  number  of  local  names 
that  have  been  applied  at  diflFerent  times,  many  of  which  have 
become  obsolete.  This  is  especially  the  case  with  the  Cretaceous 
formations.  In  some  cases  the  reference  of  species  by  authors  to 
the  Cretaceous  is  changed  to  Tertiary  and  in  others  from  Tertiary 
to  Cretaceous.  In  doing  this  the  author  has  followed  to  a  great 
extent  the  correlation  of  Dr.  C.  A.  White,  as  published  in  Bulletin 
U.  S.  Geological  Survey,  No.  82,  Washington,  1891.  As  in  that  work, 
the  Laramie  is  provisionally  included  in  the  Cretaceous,  together 
with  certain  other  formations  that  are  regarded  as  transitional 


P^RT  I. 

LIST   OF   A.UTHORS. 


LouiB.  Monographies  d'^clii- 
nodermes  vivans  et  fossiles.  Neucha- 
tel,  1838. 

Bailey,  J.  "W,  Notes  concerning  the  min- 
erals and  fossils  collected  by  Lient.  J. 
W.  Abert  while  engaged  in  the  geo- 
^aphical  examination  of  New  Mexico. 

Beport  of  Lioiit.  J.  W.  Abort  of  his  exaiuiua- 
tioni  of  New  Mexico  Id  the  yeare  lSt«)-47.  Kx. 
Doc.  No.  41,  pp.  M7-548.    2  plates. 

Baroena,  M.  Materiales  para  la  forma- 
cion  de  nna  obra  de  Paleontologia  Mexi- 
cana. 

An.  Museo  Nac.  Mex,,  tomo  1,  pp.  8r»-91;  195- 
202;  283-28fi.     Mexico,  1877. 

Blake,  'W.  P.  Description  of  the  fossils 
collected  by  Capt.  John  Pope. 

B«p.  Bxpl.  and  Sur.  K.  K.  R.  IMiMimippi  river 
to  Paciflc  ocean,  vol.  2;  Rep.  on  the  Geology  of 
the  Tiilrtj Second  Parallel,  pp.  :)l),  4U.  Wash.,  lHr>5. 

Bolsche,  Wilh.  Die  Kreide  von  New 
Jersey.    Polypi. 

Zeitach.  DeuUich.  Geol.  Gos.,  Baud  22,  pp.  215- 
217.    Berlin,  1870. 

Bronn,  H.  G.  Lethsea  (ieognostica, 
Erscer  Band,  544  pp.  Stuttgart,  1835- 
1837. 

Lethaea  Geognostica,  Zweiter  Band, 

1346  pp.    Stuttgart,  1838. 

Bro^n,  A.  P.  On  the  Young  of  Baculites 
compressus  Say. 

Proc  Acad.  Nat.  8ci.,  Philu.,  vol.  43,  pp.  159- 
IGO,  figs.  1-6.     Phila.,  1891. 

darlCiW.B.  A  revision  of  the  Cretaceous 
Echinoidea  of  North  America. 

Johns  Hopkins  Uaivorrtity  Circular  No.  86, 
pp.  [not  numheredj.     Baltimore,  1891. 

Conrad,  T.  A.  Description  of  Ostrea 
coDgesta  and  Avicula  cretacea. 

Rep.  Hydrog.  Basin  Up.  Miw.  river,  I.  N. 
Nicollet,  app.  C,  pp.  169, 170.     Wash..  1843. 

^^  Descriptions  of  one  new  Cretaceous, 
and  seven  new  Eocene  fossils. 

Jour.  Acad.  Nat.  Sci ,  Phila.,  2d  sor.,  vol.  2, 
part  1,  pp.  39-41,  pi.  1.     PhiU.,  1850  (1850-64). 


Conrad,  T.  A.— Continued. 

Notes  on  shells,  with  descriptions  of 

new  species. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.6,  pp.  199-200. 
Phila.,  1854. 

Notes  on  shells. 

Proc.  Acad.  Nat  Sci.,  Phila.,  vol.  6,  pp.  3:W-321. 
Phila.,  1854. 

Descriptions  of  new  fossil  shells  of 


the  United  States. 

Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  aer.,  vol.  2, 
part  3,  pj).  273-276,  pi.  24.    Phila.,  1853  (1860-64). 

—  Descriptions  of  new  fossil  shells  of 
the  United  States. 

Jour.  Acad.  Nat.  Sci.,  PhiU.,  2d  ser.,  vol.  2, 
|)art  4,  pp.  299-31)0,  pi.  27.    Phila.,  1864  (1850-64). 

Report  on  the  fossil  shells  collected 


in  California  by  W.  P.  Blake,  geologist 
of  the  expedition  under  the  command 
ofLleut.  K.S.Williamson,  United  States 
Topographical  Engineers,  1853. 

Btip.  Exitl.  and  Sur.  R.  K  R.  Miw.  river  to 
Pacific  Ocean,  app.  Prelim.  Geol.  Rep.  of  W.  P. 
Blake,  Pal.,  pp.  5-20.  WaHhington,  1865,  II. 
Doc.  129. 

—  Descriptions  of  eighteen  new  Creta- 
ceous and  Tertiary  fossils,  etc. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  7,  pp.  206- 
268.     Phila..  1856. 

—  Descriptions  of  one  Tertiary  and  eight 
new  Cretaceous  fossils^from  Texas,  in 
the  collection  of  Msgor  Emory. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  7,  pp.  268-269. 
Phila..  1856. 

—  Descriptions  of  the  fossil  shells. 

Rep.  Expl.  and  Sur.  R.  R.  R.  Min.  river  to 
Pacific  ocean,  vol.  5,  part  2,  app.  art.  ii,  pp.  317- 
329.     Wash..  1866. 

—  Descriptions  of  Cretaceous  and  Ter- 
tiary fossils. 

Rep.  U.  S.  and  Mex.  Bound.  Sur.,  vol.  1,  pt. 
2.  pp.  141-143,  147-174,  pis.  2-21.     Wash.,  1S.-.7. 

—  Description  of  a  new  species  of  Mya- 
cites. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  9,  p.  166  (pi 
7  [1],  vol.  12J.    PhiU.,  1868. 
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Conrad,  T.  A. — Continued. 

Observations  on  a  group  of  Creta- 
ceous fossil  shells  found  in  Tippah 
county,  Miss.,  with  descriptions  of  fifty- 
six  new  species. 

Jour.  AciMl.  Nat.  Sci.,  Phlla.,  2d  aer.,  vol.  3,  part 
4,  pp.  323-3:«,  pis.  34,  35.    Phlla.,  1858,  (1855-^). 

— ^  Descriptions  of  new  species  of  Creta- 
ceous and  Eocene  fossils  of  Mississippi 

and  Alabama. 

Jour.  Acad.  Nat.  Set.,  Phila.,  2d  eer.,  vol.  4,  part 
3,  pp.  275-298,  pis.  46  and  47.  Phila.,  I860  (1858- 
CO). 

Notes  on  shells,  with  descriptions  of 

new  fossil  genera  and  species. 

Proc.  Acad.  Nat  Sci.,  Phila.,  vol.  16,  pp.  211-214. 
Phila.,  1864.    [1  cut  in  text.] 

Observations  on  American  fossils, 

with  descriptions  of  two  new  species. 

Pnw.  Arad.  Nat.  Sci.,  Phila.,  vol.  17,  p.  184. 
Philn.,  186:1. 

Note  on  the  genus  Gadus,  with  de- 


scriptions of   some    new  genera    and 
species  of  American  fossil  shells. 

Am.  Jour.  Conch.,  vol.  2,  pp.  76-78.    Phila., 
1866. 

—  Observations  on  recent  and  fossil 
shells,  with  proposed  new  genera  and 
species. 

Am.  Jour.  Conch.,  vol.  2,  pp.  101-103.     Phila., 
1866. 

—  Descriptions  of  new  species  of  Ter- 


tiary, Cretaceous,  and  recent  shells. 

Am.  Jour.  Conch.,  vol.  2,  pp.  104-106,  pis.  8,  9. 
Phila.,  1866. 

[Craasatella  perlata  and  C.  plauata  are  described 
aa  Miocene.  In  vol.  3,  Am.  Jour.  Conch.,  p.  270, 
they  are  referred  to  the  Cretaceous.] 

—  Paleontological  miscellanies. 

An).  Jour.  Conch.,  vol.  3,  pp.  5-7.    Phila.,  1867. 

—  Descriptions    of  new    genera    and 
species  of  fossil  shells. 

Am.  Jour.  Conrh.,  vol.  3,  pp.  8-16.  PhiU.., 
1867. 

—  Notes  on  recent  and  fossil  shells,  with 


descriptions  of  new  genera. 

Am.  Jour.  Conch.,  vol.  4,  pp.  246-249,  pi.  18, 
fig.  5.     Phila.,  1868. 

—  Descriptions  of  and  references  to 
Miocene  shells  of  the  Atlantic  slope, 
and  descriptions  of  two  new  supposed 
Cretaceous  species. 

Am.  Jour.  Conch.,  vol.  4,  pp.  278-279,  pis.  19- 
20.     Phila.,  18t>8. 

—  Descriptions  of  Miocene,  Eocene,  and 
Cretaceous  shells. 

Am.  Jour.  Conch.,  vol.  6,  pp.  39-45,  pis.  1,2. 
Phila.,  1870. 


Conrad,  T.  A. — Continued. 
— r-  Descriptions  of  new  fossil  mollnsca, 
principally  Cretaceous. 

Am.  Jour.   Conch.,    vol.  5,    pp.  96-103,  pi.  9. 
Phila.,  1870. 

Observations  on  the  genus  Astarte, 


with  descriptions  of  three  other  genera 
of  Crassatelli.la*. 

Am.  Jonr.   Conch.,   vol.  6,  pp.   46-48,  pi.  9. 
Phila.,  1870. 

—  Notes  on  recent  and  fossil  shells,  with 
descriptions  of  new  species. 

Am.  Jour.  Conch.,   vol.    6,   pp.   71-78,   pL  3. 
Phila.  1871. 

—  Descriptions    and    illustrations  of 


genera  of  shells. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  24,  pp.  50-5'), 
pis.  1,  2.     Phila.,  1872. 

—  Description  of  the  genus  Hai>los- 
capha  and  subgenus  Cucullifera,  to- 
gether with  the  species  H.  graiidis 
and  H.  (C.)  excentrica. 

Prelim.  Bep.  U.  S.  Geol.  Sur.  of  Montana  and 
adjacent  Terr.,  p.  349.  Fifth  Ann.  Rep.  of  Pr«>g., 
Haydcn.  Wash.,  1872.  (Appendix  to  E.  I).  Cope's 
lit'p.  on  the  Geology  and  Paleont.  of  the  Creta- 
ceous Strata  of  Kansas.) 

—  Descriptions  of  new  mollusks  from 
the  Cretaceous  beds  of  Colorado. 

Seventh  Ann.  Kep.  U.  S.  Geol.  and  Geog.  Sur. 
Terr.,  Haydon,  for  1873,  pp.  455-466.  Wash., 
1874.  (Appendix  to  Prof.  E.  D.  Cope's  Rfp.  on 
the  Vertebrate  Paleontology  of  Colorado.) 

—  Notes  on  the  genus  Catillus,  Brong. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  6  (3),  pp.  466, 
467.    1875. 

Conrad  proposes  Haploscaplia  as  a  substitute 
for  Catillus. 

—  Description  of  the  genus  Haplos- 
capha  and  subgenus  Cucullifera,  to- 
gether with  the  species  H.  graudis  and 
H.  (C.)  excentrica. 

r.  S.  Geol.  Sur.  Terr.,  vol.  3,  Cretaceous  Ver- 
tebra ta  (by  E.  I).  Cope),  pp.  2:1, 24,  and  two  plates. 
1875. 

—  description    of    new    genera    and 


species  of  fossil  shells  of  North  Car- 
olina, in  the  state  cabinet  at  Raleigh. 

Kep.  Geol.  Sur.  of  North  Carolina,  vol.  1,  app. 
A.  pp.  1-13,  pis.  1  and  2.  W.  C.  Kerr.  Raleigh, 
1875. 

—  Synopsis  of  the  Cretaceous  mollusca 


of  North  Carolina. 

Rep.  Geol.  Sur.  of  North  Carolina,  vol.  1,  app. 
A,  pp.  13-17.     W.CKerr.     Raleigh,  1875. 

—  Remarks  on  some  genera  of  shells. 

Rep.  Geol.  Sur.  of  North  Carolina,  vol.  1,  app.  A, 
pp.  26-28.    W.  C.  Kerr.     Raleigh,  1875. 
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Conrad,  T.  A. — Continaed. 

Notes  on  a  Cirripede  of  the  California 

Miocene,  with  remarks  on  fossil  shells. 

Proc  Afad.  Nat.  Sci.,  Phila.,  vol.  2^  pp.  27:j- 
275.     Philw.,  1876. 

Notes  on  shells. 

Proc.  AiAd.  Nut.  Sci.,  Phila.,  Yol.  29,  pp.  24-25. 
Phila.,  1877. 

Cook,  G.  H.  Common  and  characteristic 
fossils  of  the  three  marl  beds. 

CT«ology  (»f  New  Jt-nwy,  G.  II.  Cook,  State 
Geologist,  pp.  1-900  (pp.  :J74-:t77,  IH  hoo<1  cnt«). 
Newark,  18r.8. 

Coquand,  H.  Monographic  du  genre 
Ostrea.  Terrain  cr^tacc,  215  pp.  Mar- 
seilles, 1869. 

Cotteau,  GuBtave.  Note  sur  quelques 
^hinides  du  terrain  cn^tace  du  Mexi- 
que. 

Bull.  8oc.  Gi'ol.  Frauw,  3d  tkT.,  vol.  18,  pp.  292- 
299,  idH.  1  aud  2.     Parih.  1890. 

Cragin,  P.  W.  Contributions  to  the  pale- 
ontology of  the  plains.    No.  1. 

Bull.  Wanhh.  Coll.  Lub.  Nat.  J  list.,  vol.  2,  No.  10, 
pp.  6&-<*i8.     TojMjka,  1889. 

Credner,  G  R.  Coratites  fastigatus  und 
Salenia  texana. 

ZeitMii.  fur  die  Goh.  Naturw.  Neuf  Folge,  1875, 
Band  XII,  pp.  105-llt;,  Taf.  5.     Ik«rlin,  1875. 

Credner,  H.  Die  Kreide  von  New  Jersey. 

ZcltHch.  dor  Doutsch  (loo\.  Gex.,  Baud  22,  pp. 
191-251,  pi.  4.     BtTlin,  1870. 

Dall,  "W.  H.  Contributions  to  the  Terti- 
ary fauna  of  Florida,  with  especial  ref- 
erence to  the  Miocene  silex  beds  of 
Tampa  and  the  Pliocene  bods  of  the 
Caloosahatchie  river.  Part  I,  pulmo- 
nate,  opisthobranchiate,  aud  orthodont 
gastropods. 

TrauB.  Wajr.  Freo  Iii«t.  Sci.,  Pliihi.,  vol.  3,  p. 
200,  pU.  1-12.     Phila.,  1890. 

Dai^son,  G.  M.  Note  on  the  occurrence 
of  foraminifera,  coccoliths,  etc.,  in  the 
Cretaceous  rocks  of  Manitoba. 

Canadian  Naturuliiit,  vol.  7,  n.  c,  pp.  2ri2-2.'.7. 
Montreal,  187A. 

British    North  American  Roundary 

Conunission. 

Report  on  tho  iirolojfy  and  lesoiincw  of  the 
n^giou  In  the  virinity  of  tho  forty-ninth  piinilh-I, 
from  tho  Lake  of  the  WiKHl**  t<»  the  Rucky  moun- 
tains, with  li^tH  of  jilautb  uiitl  tiuinialei  collec-tnl, 
and  notes  on  the  fossils,  p.  'M\>,  pi.  IS  ;  p.  79,  pi.  17. 
HoDtreal,  187.'t. 

DeKay,  J.  E.  Report  on  several  fossil 
maltilocular  shells  from  the  state  of 
Delaware,  with  observations  on  a 
second  specimen  of  the  new  fossil  genus 
Earypterus. 


DeKay,  J.  B.— Continued. 

Ann.  Now  York  Lyreum  Nat.  Hiit.,  vol.  2,  pp. 
273-279,  pi.  5.     New  York,  1828. 

DeLoriol,  P.  Description  ofa  new  species 
of  Bourgueticriuus. 

Jour.  Cincinnati  Soc.  Nat.  Hist.,  vol.  6,  p.  118, 
flg.  1,  a-c.     Cincinnati,  18»(2. 

D'Orbigny,  A.  Descrix)tion  des  animaux 
invert^br<^s  oommenct^e  par  Alcide 
D'Orbigny,  con  tin  u^.e  sous  la  direction 
d'un  comity  spi^oial. 

Terrain  (:rotH«"6  Tome  8ixieme  (Termin6  par  0. 
Cotteau)  Ecbinoides  IrreKnIierH.  Pal^utologie 
Fraugui>e.     Parin,  18.53-1 8«J0. 

Desor,  E.  Synopsis  des  ^^'chinides  fossiles. 

Pp.490,  pi.  44.     PariM  and  WiesUade,  1858. 

Ehrenberg,  C.  G.  Mikrogeologie. 

pp.  374,  Taf.  40.     Leipzic,  \nM. 

Eichwald,  Eduard  von.  Die  Mioctin 
und  Kreideformation  von  Alaska  und 
den  Aleutischen  Insoln. 

CeoKnoxt.^I'aleont.  Henicrkungcn  liber  d.' Hal* 
bimwl  Maui;itichlak  u.  d.  Alontimhen  luseln,  pp. 
88-200,  pi.  20.     St.  Petersbur}:,  1871. 

Emmons,  E.    Paleontology. 

lU'p.  G»'<»1.  Sur.  North  Carolina,  pp.  193-314. 
K.  KinmonH.     Italoigh,  185K. 

Evans,  J.,  aud  B.  F.  Shumard.  Descrip- 
tions of  new  fossil  species  from  the 
fresh  water  Tertiary  formation  of  Ne- 
braska, collected  by  the  North  Pacific 
railroad  expedition,  under  Gov.  J.  J. 
Stevens. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  7,  pp.  164, 106. 
Phila.,  186G. 

Descriptions  of  new  fossil    species 

from  the  Cretaceous  formation  of  Sage 
creek,  Nebraska,  collected  by  the  North 
Pacific  Railroad  Expedition,  under  Gov. 
J.  J.  Stevens. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  7,  pp.  16:1, 1G4. 
Philft.,  18:»G. 

On  some  new  species  of  fossils  from 

the  Cretaceous  formation  of  Nebraska 
Territory. 

Tnms.  Aca<l.  Sci.,  St.  Louis,  pp.  3»-42.  St. 
Lou  in,  18r.G-18tiO. 

Felix,  T.  V'ersteinerungen  aus  der  mexi- 
canischen  Jura-und  Kreide-Formation. 
Beitraege  zur  Geologic  und  Pahi'ont- 
ologie  der  Republik  Mexico, von  J.  Felix 
und  H.  Lenk.     3  Theil,  mit  9  Tafeln. 

Palteontographica,  Band  37,  pp.  24-78, 140-194. 
Stuttgart,  1891. 

Fischer,  P.  Sur  (luebpies  fossiles  de 
TAlaska,  rapport<^s  par  M.  Pinart. 

Comptett  Kend.,  1872,  vol.  65,  pp.  1784-1786. 
PariH,  1H72. 
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Fischer,  P. — Continued. 

Sur  qnelques  foBsiles  de  PAlaaka. 

Voyagefi  k  la  c6te  nord-onest  de  PAm^- 
rique,  pp.  33-36,  pi.  A,  par  Alph.  L. 
Pinart.    Paris,  1875. 

Forbes,  Ed^^ard.  Appendix  I.  On  the 
fossil  shells  collected  by  Mr.  Lyell,  from 
the  Cretaceous  formations  of  New 
Jersey. 

Quart.  Jour.  Oeol.  Soc.,  vol.  1  (1^  wood  cnt«), 
pp.  61-63, 1843-44.    London,  1846. 

Soveu  gpecies  are  described  as  new.  Some 
speclee  appear  under  the  names  of  Lyell  and 
Sowerby,  others  under  Lyell  and  Forbes.  Four 
seem  to  be  by  Forbes. 

Gabb,  W.  M.  Description  of  a  new  genus 
and  species  of  amorphozoon,  from  the 
Cretaceous  formation  of  New  Jersey. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  12,  p.  618, 
42d  ser.    Phila.,  1861. 

Description  of  a  new  species  of  Cas- 

sidulus,  from  the  Cretaceous  formation 
of  Alabama. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  12,  p.  610. 
Phila.,  1861. 

Descriptions  of  new  species  of  Cre- 


taceous fossils  from  New  Jersey. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  12,  pp.  93-95, 
1  pi.    Phila.,  1861. 

—  Descriptions  of  new  species  of  fossils, 
probably  Triassic,  from  Virginia. 

Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  sen,  vol.  4,  pt. 

3,  pp.  3()7-308,  pi.  48,  figs.  27, 28,  29.     Phila.,  1800 
(1868-60). 

—  Descriptions  of  new  species  of  Ameri- 
can Tertiary  and  Cretaceous  fossils. 

Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  sen,  vol.  4,  pt. 

4,  pp.  376-406,  pis.  47-49.    Phila.,  1860  (1858-60). 

—  Descriptions  of  some  new  species  of 
Cretaceous  fossils. 

Jour.  Acad.  Nat  Sci.,  Phila.,  2d  ser.,  vol.  4,  pt 
3,  pp.  299-306,  pi.  48.     Phila.,  1860  (1868-60). 

—  Notes  on  Cretaceous  fossils,  with  de- 
scriptions of  a  few  additional  new 
species. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  13,  62d  ser., 
pp.  363-367.    Phila.,  1862. 

—  Description  of  new  species  of  Cre- 


taceous fossils  from  New  Jersey,  Ala- 
bama, and  Mississippi. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  13,  52d  ser., 
pp.  318-330.     Phila.,  1862. 

—  Synopsis   of  American    Cretaceous 
brachiopoda. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  13,  62d  ser., 
pp.  18-19.     Phila.,  1862. 


Oabb,  W.  M.— Continued. 

A  revision  of  the  species  of  Bacu- 

lites,  described  in  Dr.  Morton^s  **  Syn- 
opsis of  the  Cretaceous  group  of  the 
United  States.'' 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  13,  62d  ser., 
pp.  394-396.     Phila.,  1862. 

— '-  Notes  on  some  fossils  from  the  gold- 
bearing  slates  of  Mariposa,  with  de- 
scriptions of  some  new  species. 

Proc.  Cal.  Acad.  Nat  Sci.,' vol.  3,  pp.  172,173. 
San  Francisco,  1863-1868. 

Description  of  the  Cretaceous  fossils 

[of  California]. 

Geol.  Sur.  Cal.,  J.P.  Whitney,  State  Geologist, 
vol.  1,  Paleontology,  section  4,  pp.  66-243,  pis.  9- 
32.    Phila.,  1864. 

Description  of  the  Triassic  fossils  of 

California  and  the  adjacent  Territories. 

Geol.  Sur.  of  California,  J.  D.  Wliltney,  State 
Geologist,  vol.  1,  Paleontology,  Phila.,  1864,  sec. 
Uon  2,  pp.  17-36,  pis.  3  and  4. 

An  attempt  at  a  revision  of  the  two 

families  Strombidae  and  Apporrhaidse. 

Am.  Jour.  Conch.,  vol.  4,  pp.  137-149,  pis.  13, 
14.     Phila.,  1868. 

Descriptions  of  some  secondary  fossils 

from  the  Pacific  states. 

Ara.  Jour.  Conch.,  vol.  6,  pp.  6-18,  pis.  5-7. 
Phila.,  1870  (186^-1870). 

Paleontology  of  California. 

Geol.  Sur.  of  California,  J.  D.  Whitney,  State 
Geologist,  vol.  2,  Paleontology,  p.  299,  pi.  36. 
Phila.,  1869. 

Notes  on  the  genus  Polorthus. 

Proc.  Acad.  Nat  Sci.,  Phila.,  vol.  24,  pp.  269- 
262,  pi.  8,  figs.  1-8.    Phila.,  1872. 

Notice  of  a  collection  of  fossils  from 

Chihuahua,  Mexico. 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1872,  pp.  263- 
265,  pis.  9-11.     Phila.,  1872. 

Notes  on  American  Cretaceous  fossils. 


with  descriptions  of  some  new  species. 

Proc.  Acad.  Nat  Sci.,  Phila.,  vol.  28,  3d  ser., 
pp.  270-324,  1  plate.    1876. 

Note  on  the  discovery  of  representa- 
tives of  three  orders  of  fossils  new  to 
the  Cretaceous    formation  of    North 

America. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  28,  pp.  178, 
179,  pi.  6.    Phila.,  1876. 

Oabb,  W.  M.,  and  O.  H.  Horn.  Descrip- 
tions of  new  Cretaceous  corals  from 
New  Jersey. 

Proc.  Acad.  Nat  Sci.,  Phila.,  vol.  12,  pp.  366, 
367.    Phila.,  1861. 
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Oabb,  "W.  M.,  and  O.  H.  Horn.— Cont'd. 
Descriptions  of  two  new  genera  and 

two  new  species  of  Bryozoa  from  the 

New  Jersey  Cretaceous. 

Jour.  Acad.  Nnt  Sci.,  Pbila.,  rol.  4, 2dser.,  1858- 
1M0,  pp.  403, 404,  pi.  69,  figs.  42-47.  PbiU.,  1858- 
ISfiO. 

Monograph  of  the  fossil  Polyzoa  of 


the  Secondary  and  Tertiary  formations 
of  North  America. 

Jour.  Acad.  Nat.  Sd.,  Phila.,  2d  ser.,  vol.  5,  pt. 
2,  ppi  111-178,  plB.  19-21.     Phila.,  1862  (1862-63). 

Gkdeotti,  H.  Notice  snr  le  oalcaire  cr^tac<^ 
des  environs  de  Jalapa,  an  Mexiqne. 

Boll.  8oc  Qio\.  France,  vol.  10,  pp.  32-39. 
Pttrlii,1839. 

Oremringk,  C.  Beitrag  znr  Kenntniss  der 
orographischen  nnd  geognostischen  Be- 
schafTenheit  der  Nordwest-Kuste  Amer- 
ika's  and  den  aniiegenden  Inseln. 

VertiaDd.  dor  Ruarisch.  KaiaerlichoQ  Gesell., 
1848-1849,  pp.  343-366,  pis.  4-6.  St.  Petersburg, 
1850. 

Orinnell,  George  Bird.  On  a  new  Cri- 
noid  from  the  Cretaceous  formation  of 
the  West. 

Am.  Jour.  Scl.  and  Arts,  3d  sen,  vol.  12,  pp.  81- 
83,  pi.  6.    New  Haven,  1876. 

Hall,  James.  Descriptions  and  notices 
of  the  fossils  collected  upon  the  route. 

Bep.  Expl.  and  8ur.  R.  R.  R.  Mississippi  rlTer 
to  Pacific  ocean,  vol.  3,  pp.  99-105,  pis.  1,2,  (Rep. 
on  the  geology  of  the  route).    Wash.,  1856. 

Hall,  James.  Descriptions  of  organic 
remains  collected  by  Captain  J.  C.  Fre- 
mont in  the  geographical  survey  of 
Oregon  and  north  California. 

Sept.  Expl.  Exped.  Rocky  Mts.  in  1842,  and  to 
California  in  1843-44,  J.  C.  Fremont.  App.  B, 
pp.  304-310,  pis.  1-4.    Wash.,  1845. 

[Descriptions  of  the  Echinoderms 

collected  by  the  Boundary  survey.] 

Rep.  U.  8.  A  Mex.  Bound.  Sunr.,  vol.  1,  pt.  2, 
ppw  144-146,  pis.  1  and  21.    Wash.,  1857. 

Hall,  James,  and  F.  B.  Meek.  Descrip- 
tions of  new  species  of  fossils  from 
the  Cretaceous  formations  of  Nebraska, 
with  observations  upon  Baculites  ova- 
tas  And  B.  compressus,  and  the  pro- 
gressive development  of  the  Septa  in 
Baenlites,  Ammonites,  and  Scaphites. 

Mem.  Am.  Acad.  Arts  and  8ci.,  new  serice,  toI. 
8,  pp.  379-411,  plates  1-8.  Cambridge  and 
Boston,  1856. 

Ball,  James,  and  R.  P.  Whitfield. 
Paleontology. 

B«pt  Geol.  Expl.  40tb  parallel,  vol.  4,  part  2, 
p|»,  18»-302,  pis.  1-7.    Wash.,  1877. 


Harper,  L.  [Description  of  Ceratites 
Americanus.] 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  8. pp.  126-128, 
4  wood  cuts.    Phila.,  1857. 

Haughton,  S.  Reminiscences  of  Arctic 
ice  travel  in  search  of  Sir  John  Frank- 
lin and  his  companions.  With  geolo- 
gical notes  and  illustrations. 

Jour.  Boy.  Dublin  Soc.,  vol.  I,  No.  4,  pp.  183- 
250,  pis.  5-1 1.     Dublin ,  1 85S. 

Geological    account   of  the  Arctic 

Archipelago.  [Description  of  Ammo- 
nites McClintocki.] 

A  voyage  of  the  Fox  in  the  Arctic  seas,  Mc' 
Clintock,  pp.  372-,'i90.    London,  1859. 

Heilprln,  Angelo.  The  geology  and  pa- 
leontology of  the  Cretaceous  deposits 
of  Mexico. 

Proc.  Acad.  Nat.  Sci.,  Phila.  for  1800,  pp.  445- 
469,  pis.  12-14  [11-13].     Phila.,  1890/ 

Hill,  R.  T.  The  Neozoic  geology  of 
southwestern  Arkansas. 

Ann.  Rept.  Gool.  Sur.  of  Arkansas.  J.  G. 
Branner,  State  Geologist.  Vol.  2,  pp.  1-319,  pis. 
1-7.  Little  Rock,  1888.  [Pp.  261-290  by  0.  P. 
Hay;  pp.  291-302,  by  J.  C.  Branner.] 

A  preliminary  annotated  check  list  of 

the  Cretaceous  invertebrate  fossils  of 
Texas,  accompanied  by  a  short  descrip- 
tion of  the  lithology  and  stratigraphy 
of  the  system. 

Geol.  Sur.  Texas,  Bull.  No.  4,  pp.  57.  Austin, 
1889. 

Paleontology  of  the  Cretaceous  for- 
mations of  Texas. 

University  of  Texas.  School  of  G(H»logy. 
Part  1,  pp.  5  [not  numbered],  pis.  1-3.  Austin, 
1889. 

Hyatt,  Alpheua  [Descriptions  of  new 
genera  and  remarks  on  some  of  the 
species  of  Triassic  cephalopoda.] 

Bept.  Geol.  Expl.  Fortieth  Parallel,  vol.4, pt.l, 
pp.  104-129.    Wash.,  1877.    Alphens  Hyatt. 

[Description    of  the   new    genus 

Meekoceras.] 

Bull.  U.  S.  Geol.  and  Geogr.  Sur.  Terr.,  vol. 
5,  No.  1,  pp.  111-112.     Wash.,  1880. 

[Description    of   the   new  genus 


Meekoceras,  with  remarks  on    the 
different  species  of  the  same.] 

Twelfth  Ann.  Rep.  V.  S.  Geol.  and  Geogr.  Snr. 
Terr.  F.  V.  Hayden,  pp.  112-116,  pis.  31,  32. 
Wash.,  lBSi^. 

—  Genera  of  fossil  Cephalopods. 

Proc.  Boston  Soc.  Nat.  Hist,  vol.  22,  pp.  253- 
338.    Boston,  1884. 

—  [Description  of  the  new  genus  Encli- 

matoceras.] 

Bull.  U.  8.  Geol.  Sur.  No.  4,  pp.  16-18,  or  pp. 
104-105  of  vol.  I,    Wash.,  1884. 
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Hyatt,  Alpheus. — Continued. 

— ^  [Description  of  the  new  genns  Amio- 

tites.] 

Gcol.  and  Nat.  Hist.  Sur.  Can.,  Cont.  Can. 
Paleont.,  vol.  1,  pt,  2,  pp.  144-146.  Montreal, 
1889. 

Jones,  T.  R.     A  monograph  of  the  fossil 
Estheriee,   4°,  pp.  134,  pi.  5. 

Paloontograpliical  Society.     London,  1802. 

On  fossil  Estheriw  and  their  distri- 

bation. 

Quart.  Jour.  Gcol.  Soc.  Lond.,  vol.  19,  pp.  141- 
157.    London,  1863. 

On  some  fossil  Ostracoda  from  Colo- 


rado. 

Geol.  Mjig.  Lond.,  x.  «.,  doc.  ill,  vol.  3,  pp. 
146-148,  pi.  4.     London,  1888. 

Lea,  Isaac.  Description  of  a  new  genus 
of  the  family  sphemlaoea  of  Blainville, 
from  the  Cretaceous  deposit  of  Timber 
creek,  New  Jersey. 

Contribution!  to    Geology,  pp.  221-222,  pi.  6, 
fig.  228.     Piaia.,  I83;j. 

Description  of  a  new  moUusk  from 

the  red  sandstone,  near  Pottsville,  Pa. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  7,  pp.  340-341, 
pi.  4.     Phila.,  1856. 

[Notes  on  the  new  red  sandstone 

formation  of  Pennsylvania.] 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  8,  pp.  77-78. 
Phila.,  1857. 

Descriptions  of  new  fossil  mollusca, 

from  the  Cretaceous  formation  at  Had- 
donfield,  New  Jersey. 

Proc.  Acad.    Nat.  Sci.,  Phila.,  vol.  13  [vol.  6, 
2d  Ror.J,  pp.  148-160.     Plilla.,  1862. 

Descriptions  of  Unionidie  from  the 

lower  Cretaceous    formation    of  New 
Jersey. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  20,  pp.  162-164. 
Phila.,  1808. 

Lonsdale,  William.    Appendix  II.    Ac- 
count of  six  species  of  polyparia  ob- 
^ined  from  Timber  creek,  New  Jersey. 

Qnart.   Jour.   Geol.  8oc.,  vol.  1,   pp.  65-76  [22 
wood  cutsj,  1843-44.     London,  1846. 

Lyell,  C.  Notice  of  the  Foraminifera. 
[From  Timber  creek,  New  Jersey]. 

Quart.  Jour.  Gool.  Soc.,  vol.  1,  p.  64  [4  wood 
cuts],  1843-44.     I/ondon,  1845. 

— '—  On  the  structure  and  probable  age 
of  the  coal  field  of  the  James  river, 
near  Richmond,  Va. 

Quart.  Jour.  Geol.  Soc.,  Lond.,  vol  3,  pp.  201- 
28<).     London.  1847. 

Marcou,  Jules.     Secondary  rocks. 

Geol.  Map  U.  S.  and  BritiBh  Provinces  of  N.  A., 
pp.  3'J-47,  pis.  617.     Boston,  1863. 


Marcou,  Jules — Continued. 

R^um^  of  a  geological  reconnais- 
sance extending  from  Napoleon,  at  the 
junction  of  the  Arkansas  with  the  Miss- 
issippi, to  the  Pueblo  de  los  Angeles, 
in  California. 

Rep.  Expl.  for  a  railway  route,  near  the  Thirty- 
fifth  parallel  of  latitude,  from  the  Misolwippi 
river  to  the  Pacific  ocean.  By  Lieut.  A.  W. 
Whipple,  pp.  164.    H.  doc.  129.    Wash.,  1853-1 8.'>4. 

A  gryphtea  which  has  the  greatest  analogy  with 
the  grypha»  dilatata  of  the  Oxford  clay  of  Eng- 
land and  France  is  provisional ly  called  gryplura 
tacumc&rii.    Jurassic,  p.  44. 

Rdsum^^  explicatif  d'nne  carte  g<^o- 


logique  des  iStats-Unis  et  des  provinces 
anglaises  de  I'Am<^rique  du  Nord,  avec 
un  profil  gdologique  allant  de  la  vall^^e 
du  Mississippi  anx  c^tes  du  Pacifiquo  et 
une  planche  de  fossiles. 

Bull.  Geol.  Soc.  France,  2d  ser.,  vol.  xil,  pp. 
813-936,  pi.  21.     Pari*,  1855. 

R<?sum6  of  a  geological  reconnais- 
sance, extending  from  Napoleon,  at  the 
junction  of  the  Arkansas  with  the  Miss- 
issippi, to  the  Pueblo  de  los  Angeles, 
in  California. 

Bopt.  Expl.  and  Surv.  R.  R.  R.  MiiMissippi  river 
to  Pacific  ocean,  vol.  3,  part  iv,  pp.  166-171. 
Wash.,  1866. 

A  grj'phaaa  closely  analagons  to  G.  dilatata  pro- 
visionally named  G.  tucumcarii. 

Footnotes  with  descriptions  of  G.  dilatata  and 
0.  Marshii. 

[Mr.  Marcou  emphatically  disclaims  responsi- 
bility for  thifj  publication.  Se©  Geology  of  North 
America,  Zurich,  1868,  p.  6.] 

Geology  of  North  America,  with  two 

reports  on  the  prairies  of  Arkansas  and 
Texas,  the  Rocky  mountains  of  New 
Mexico,  and  the  Sierra  Nevada  of  Cali- 
fornia, 1  vol.,  4°,  p.  144,  with  7  plates 
of  fossils.     Zurich,  1858. 

Chapter  in  of  this  work  (pp.  32-63)  is  devoted  to 
descriptions  of  foesilB  collectwl  by  the  author  from 
the  Tertiary,  Secondai*y,  and  Paleozoic  deposits  of 
the  regions  examined  by  him.  Describes  fifteer. 
new  species. 

Mazyck,  "W.  G.,  and  A.  "W.  Vogdes. 
Description  of  a  Jiew  fossil  from  the 
Cretaceous  beds  of  Charleston,  S.  C. 

Proc.  AcAd.  Nat.  Sci.,  Phila.,  for  1878,  p.  272  (2 
wood  cuts).  Phi  la.,  1878. 

Meek,  P.  B.  Descriptions  of  new  organic 
remains  from  the  Cretaceous  rocks  of 
Vauconver's  island. 

Trans.  Albany  Inst.,  vol.  4,  pp.  37-49, 1868-1864. 
Albany. 
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Meek,  F.  B.— Contiuaed. 

Rematks  on  the  Or«-tivcooitH  fbesila 

collected  Ly  Profeasor  Hpurj  Y  Hind, 
on  the  AaaJuilibiiie  aud.  Saakatclienari 
exiili>riDge\pi?ilitii)ii,witbde8criptioDa 
of  some  new  spsaies,  Northwest  Terri- 
tory. 

Rrp.  Prog,,  lo5«tlier  with  a  preHmlnitrx  nDd 

e»ao    ..uploring   i'xpBlitliin,   by  HMir)-   Ta«l» 
[A'n-print  THPuJlkibtd  Id  LoDdoa  In  ISOn. 

Bl»rXipl.  Kiped.  uf  1»7  nod  Anliilbuliii'  Sum- 
^Uhtwta  Exp].  EiiKd.  dT  19^,  vol.  2,  pp.  9(H)- 
MB(iOTtoodiint»j.    H.T  III...!,  l.".iilon,mr''.] 

tteacriptious  of  new  fossil  remains 

collected  in  KebraHhii.  and  Otaii  liy  tho 
exploring  enpeditiona  under  the  com- 
mand of  Capt.  T  II.  SiniiiBuu,  of  U.  S. 
Topographical  Eufjineeni.  [E:iltaoted 
from  that  officei-'sfortbuoming  report. 
SriK.  .krsit.  Nni.  Sfl,  rbllii.,  vot.  It,  pp.  308- 

DeacriptJoiiH  of  new  Crelaceons  foe- 
bUs  oolleclD'l  by  the  Nartbn'esteru 
Bonndary  coramiasion,  on^  Vancouver 
and  Sncia  islniids. 


Meek,  P.  B.— .Continued. 

A  prpliminary  list  of  foBsila  oolleoted 

by  Dr.  irnjden  in  Colorndo,  New  Mex- 
ico, and  California,  with  brief  descrip- 
tions of  a  few  new  species. 


Descriptionauf  new  species  of  fossils 

from  Ohio  and  other  western  states  and 

Proc  Aad.  >"iil.  Scf.,  PhlUi.,  vol.  M,  pp.  IW- 

Prctimiaary  paleon  to  logical  report, 
consisting  of  lists  of  fossils,  with  de- 
scriptions of  some  HOW  types,  etc. 

Foorth  Add.  Rep.  1'.  S.  Bed.  snil  0«gT.  Sur. 


Geol.  9Dr. 


.  Bfp.  or 


Hemarks  uii  the  family  ActH'onidn!, 

with  dQsociptioii  of  some  new  genera 

Am.  lata.  Stl.  nna  Arta,  2il  ™-.,  tol.  36,  pii.  M- 

Descriptionof  the  Cretaceons  fossils 
[ofCalifbmiB]. 


Description  of  the   Jnrossio  fossils 
[of  California]. 


Preliminary  list  of  the  tbasils  col- 
lecled  by  Dr  Haydeti's  -exploring  ex- 
pedition of  1871,  in  llluli  and  Wyom- 
ing territories,  with  descriptions  of  ft 
few  new  species. 

VlUi,   \iiij.  It'll,  U.  S.  Gonl.  and  Ui'oiir.  Sur. 

Preliminary  palcontologiosi  report, 
consisting  of  lists  and  desoriptioDs  -of 
fossiis,  with  reiiiiirbs  on  the  ages  of  the 
rooks  in  which  they  were  found,  etc., 


■.     (U«,d^.d 


lo..gr.  Sur. 


Note  on  some  fossils  fhtm  near  tbe 

base  of  the  Rocky  iiiount^iiuB,  is-i>Kt  of 
Greeley  and  Kvans,  folorniio,  nndoth- 
ers  from  about  two  bundifd  iiiileB  far- 
ther i>aetward,  with  descriptions  of  a 
few  new  species. 


Imltb»i 


Ml«.  Coll.  No. 


Wuh.,  18AI. 

Remarks    on    tbe    family  Pteriidat,  I 

(Aviculidae)  with  descriptions  of  some  ' 

new  fossil  ^eUera  I 

«!0.    Now  HiKo,    SM.  ' 

Description  of  fossils  ft'om  tlioAurif-  ; 
eroUS  slates  of  California. 

0«iL  Sur,  nr  Cal-.J.ll.Wl.illiej,  HUlB  O,.olu.  ' 

^■1.  ml.  I,  Uo-jliiBy.     I'bil*..  18C5.    A|ip.  D.,  pp.  \ 


[DeBcriptionaof  three  new  species  of 
Triassic  Unlos  fromthe  Uallinas range, 


Mi-rill.     App,  LL.  pp.  83-M,  Oporgp  M.  Whcolor. 

Descriptions  andillnstrationsof  foB- 

siU  from  Vancouver  and  Sucia  islands, 

an<i  other  uoTthncstom  localities. 

.No,  I.  pp.  3AI-3T4.  pli,  l-fl.    Waih..  IBTS. 
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Meek,  F.  B. — Continued. 
—  Note  on  the  new  genus  Uintacrinus, 
Grinnell. 

Bull.  U.  S.  Geol.  and  Geogr.  Sur.  Terr.  vol.  2, 
No.  4,  pp.  376-378,  2  wood  cuts.     Wash.,  1876. 

Descriptions  of  the  Cretaceous  fos- 
sils collected  on  the  San  Juan  explor- 
ing expedition  under  Capt.  J.  N.  Ma- 
comb, U.  S.  Engineers. 

Rep.  Ezpl.  Exped.  Santa  F^,  New  Mexico,  to 
junction  Orand  and  Green  rireri,  in  1859,  liy 
Gapt.  J.  M.  Macomb,  pp.  119-13.'t,  pis.  1-3.  Wash., 
1876.   . 

Report  on  the  paleontological  collec- 


tion of  the  expedition. 

Bep.  Kxpl.  Great  Basin  Terr.,  Utah,  in  1859. 
J.  H.  Simpson,  App.  J.,  pp.  337-373,  pis.  1-6. 
Wash.,  1876. 

A  report  on  the  invertebrate  Cretace- 
ous and  Tertiary  fossils  of  the  Upper 
Missouri  country. 

Rep.  U.  S.  Geol.  Sur.,  Terr.  (F.  V.  Haydeu),  vol. 
9,  pp.  i-LXiv,  1-629,  pis.  1-46.    Wash.,  1876. 

Paleontology. 

Rep.  Geol.  Expl.  40th  Parallel,  vol.4,  parti, 
pp.  1-197,  pis.  1-17.     Wash.,  18n. 

Meek,  F.  B.,  and  F.  V.  Hayden.  De- 
scriptions of  now  species  of  gaster- 
opoda from  the  Cretaceous  formations 
of  Nebraska  territory. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  8,  pp.  63-69. 
Phila.,  1857. 

Descriptions  of  new  species  of  gas- 
teropoda and  cephalopoda  from  the 
Cretaceous  formations  of  Nebraska  ter- 
ritory.' 

Proc.  Arad.  Nat,  Sci.,  Phila.,  vol.  8,  pp.  70-72. 
Phila.,  1867. 

Descriptions  of  twenty-eight  new 


species  of  acephala  and  one  gaster- 
opod,  from  the  Cretaceous  formations 
of  Nebraska  territory. 

Proc.  Arad.  Nat.  Set,  Phila.,  vol.  8,  pp.  81-87. 
Phila.,  1857. 

Descriptions   of  new   fossil  species 


of  mollusca  collected  by  Dr.  F.  V.  Hay- 
den, in  Nebraska  territory;  together 
with  a  complete  catalogue  of  all  the 
remains  of  invertebrata  hitherto  des- 
cril>ed  and  identified  from  the  Creta- 
ceous and  Tertiary  formations  of  that 
region. 

Proc.  Acad.  Nat.  ScL,  Phila.,  vol.  8,  pp.  266-286. 
Phila..  1867. 

— -  Descriptions  of  new  species  and 
genera  of  fossils,  collected  by  Dr.  F. 
V.  Hayden  in  Nebraska  territory,  un- 
der the  direction  of  Lieut.  G.  K.  War- 
ren, U.    S.  Topographical    Engineer; 


Meek,  F.  B.,  and  F.  V.  Hayden.—Cont'd. 
with  some  remarks  on  the  Tertiary  and 
Cretaceous  formations  of  the  northwest 
and  the  parallelism  of  the  latter  with 
those  of  other  portions  of  the  United 
States  and  territories. 

Proc.  Acad.  Nat  Sci.,  Phila.,  vol.  9,  pp.  117-148. 
Phila.,  1868. 

r  Descriptions  of  new  organic  remains 

collected  in  Nebraska  territory  in  the 
year  1857  by  Dr.  F.  V.  Hayden,  geolo- 
gist to  the  exploring  expedition  under 
the  command  of  Lieut.  G.  K.  Warren, 
Top.  Engr.  U.  S.  Army,  together  with 
some  remarks  on  the  geology  of  the 
Black  hills  and  portions  of  the  sur- 
rounding country. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  10,  pp.  41-69. 
Phila.,  1869. 

On  a  new  genus  of  patelliform  shells 


from  the  Cretaceous  rocks  of  Nebraska. 

Am.  Jour.  Sci.  and  Arts,  2d   sor.,  vol.  29,  pp. 
33-36,  pi.  1.    New  Haven,  1860. 

—  Descriptions  of  new  organic  remaiiis 
from  the  Tertiary,  Cretaceous  and  Ju- 
rassic rocks  of  Nebraska. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  12,  pp.  176- 
\Sn.     Phila.,  1861. 

—  Descriptions  of  new  lower  Silurian 


(Primordial),  Jurassic,  Cretaceous,  and 
Tertiary  fossils,  collected  in  Nebraska, 
by  the  exploring  expedition  under  the 
command  of  Capt.  Wm.  F.  Raynolds, 
U.  S.  Top.  Engrs.,  with  some  remarks 
on  the  rocks  from  which  they  were  ob- 
tained. 

Proc.  Acad.  Nat  8<'i.,  Phila.,  vol.  13,  pp.  416- 
447.    Phila.,  1862. 

—  Descriptions  of  new  Cretaceous 
fossils  from  Nebraska  territory,  col- 
lected by  the  expedition  sent  out  by 
the  Government  under  the  command  of 
Lieut.  John  Mullan,  U.  S.  Topograph- 
ical Engineers,  for  the  location  and 
construction  of  a  wagon  road  from  the 
sources  of  the  Missouri  to  the  Pacific 
ocean. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  14,  pp.  21-28. 
Phila.,  186.3. 

-^  Paleontology  of  the  upper  Missouri : 
A  report  upon  collections  made  princi- 
pally by  the  expeditions  under  com- 
mand of  Lieut.  G.  K.  Warren,  U.  8. 
Top.  Engrs.,  in  1855  and  1856. 

ItivertfhriUcM.  Part  1 .  Smithson.  Cont.  Knowl. 
No.  172,  vol.  14,  Art.  6,  pp.  l-ix,  1-136,  pis.  l-<5. 
[Wash.,  18C4.J     1865. 
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Morton,  S.  G.  Description  of  »  new 
speoiesof  Ostrea;  with  some  remarks 
on  the  O.  convexa  of  Say. 

Jour.  Acad.  "Smt.  Sci.,  Phlla.,  Ist  wr.,  vol.  6, 
part  1,  pp.  60,  51,  pi.  1,  fig.  2.     Phila.,  1829. 

Description  of  the  fossil  shells  which 

characterize  the  Atlantic  Secondary 
formation  of  New  Jersey  and  Delaware ; 
including  four  new  species. 

Jour.  Acad.  Nat  Sci.,  Phila.,  l«t  ter,  vol.  8, 
part  I,  pp.  72-100,  pis.  3-6.    Phila.,  1829. 

Description  of  two  new  species  of 


fossil  shells  of  the  genera  Scaphitesand 
Crepidula ;  with  some  observations  on 
the  Ferrnginoos  sand,  Plastic  clay,  and 
upper  Marine  formations  of  the  United 
SUtes. 

Jour.  Acad.  Nat  Sci.,  Phila.,  Ut  ler.,  yoI.  8, 
part  1,  pp.  107-119,  pi.  7,    Phila.,  1829. 

—  Note :  containing  a  notice  of  some 
fossils  recently  discovered  in  New 
Jersey. 

Joar.  Acad.  Mat.  Sci.,  Phila.,  1st  set.,  toI.  6, 
parti,  pp.  120-129.    Phila.,  1829. 

—  Synopsis  of  the  organic  remains  of 
the  Ferruginous  sand  formation  of  the 
United  States,  with  geological  remarks. 

Am.  Jonr.  Sci.  and  Arts,  Ist  ser.,  yoI.  17,  pp. 
874-296.    New  Hayen,  1830. 

—  Synopsis  of  the  organic  remains  of 
the  Ferruginous  sand  formation  of  the 
United  States,  with  geological  remarks. 

Am.  Jour.  Sci.  and  Arts,  1st  ser.,  vol.  18,  pp. 
S4a-260,  pis.  1-3.  New  HaTen,  1830.  (Continued 
fttHBTol.  17,  p.  296.) 

-—  Additional  observations  on  the  geol- 
ogy and  organic  remains  of  New  Jersey 
and  Delaware. 

Joar.  Acad.  Nat  Sci.,  Phila.,  1st  ser.,  vol.  6, 
part  2,  pp.  189-204,  pi.  8.    PhUa.,  [1830.] 

Supplement  to  the  ^^  Synopsis  of  the 
organic  remains  of  the  Ferruginous 
•and  formation  of  the  United  States,^' 
continued  from  vols.  17  and  18,  Am. 
Jonr.  Sci.  and  Arts,  1st  ser. 

Am.  Jonr.  Sci.  and  Arts,  1st  ser.,  vol.  23,  pp. 
288-284,  pis.  6  and  8.    New  Haven,  183:i. 

Supplement  to  the  **  Synopsis  of  the 
organic  remains  of  the  Ferruginous 
sand  formation  of  the  United  States.'' 
(Continued  from  vol.  23,  p.  294. 

Am.  Jonr.  Sci.  and  Arts,  1st.  ser.,  yoI.  24,  pp. 
188-182,  pis.  9  and  10. 

i—  Synopsis  of  the  organic  remains  of 
the  Cretaceous  group  of  the  United 
States.  Illustrated  1>y  nineteen  plates. 
To  which  is  adde<l  an  api>eudix  con- 
taining a  tabular  view  of  the  Tertiary 


Morton,  S.  G. — Continued, 
fossils    hitherto   discovered  in   North 
America.    Pp.  1-88,  app.  1-8,  pis.  1-19. 
Phila.,  1834. 

Description  of  several  new  species 

of  fossil  shells  from  the  Cretaceous 
deposits  of  the  United  States. 

Proc.  Acad.  Nat  Sri.,  Phila.,  toI.  1,  pp.  100- 
110.    Phila.,  1843. 

Description  of  some  new  species  of 

organic  remains  of  the  Cretaceou^ 
group  of  the  United  States,  with  a 
tabular  view  of  the  fossils  hitherto 
discovered  in  this  formation. 

Jour.  Acad.  Nat  8ci.,  Phila..  iMt  tier.,  vol.  8, 
part  2,  pp.  207-227,  pis.  10  and  11.    Phila.,  1H42. 

Descriptions  of  two  new  species  of 

fossils  from  the  lower  Cretaceous  strata 
of  New  Jersey. 

Proc.  Acad.  Nat  Sci.,  Phila.,  vol.  1,  pp.  ]32> 
133.    Phila..  1843. 

Ife^berry,  J.  S.    Paleontology. 

Rep.  Colorado  river  of  the  west.  J.  C.  Ives. 
Part  4,  pp.  116-132,  pis.  1-3.     Wash.,  1861. 

Ifyst,  H.,  and  H.  OaleottL  Sur  quelques 
fossiles  du  Calcaire  du  Jurassique  de 
Tehuacan  au  Mexique. 

Bull.  Roy.  Acad.  Sci.,  Bruxelles,  tome  7,  pt  2, 
pp.  212-221.     Bruxelles,  184U. 

O^^en,  D.  D.  Description  of  new  and 
imperfectly  known  genera  and  species 
of  organic  remains,  collected  during 
the  geological  surveys  of  Wisconsin, 
Iowa,  and  Minnesota. 

Rep.  Geol.  Sur.  of  Wisconsin,  Iowa,  and  Min- 
nesota, pp.  671--587,  pis.  7,  8,  and  8  A.  D.  D. 
Owen.     Phila.,  1862. 

Cretaceous  fossils  from  Arkansas. 

Second  Rep.  Geol.  Reoonnoissance  of  Arkansas. 
D.  D.  Owen.     Phila.,  1860. 

Prime,  Temple.  Monograph  of  Ameri- 
can CorbiculadsB,  recent  and  fossil. 

Sniithson.  Misc.  Coll.  No.  145,  vol.  7,  pp.  1-80, 
86  wood  cuts.    Wash.,  186:>. 

Ramirez,  S.  Informs  que  como  resnltado 
de  su  exploracion  en  la  Sierra  Mojada. 

An.  Min.  Fomento  Rep.  Mex.,  tomo  3,  pp. 
627-087,  Lam.  1-4.    Mexico,  1877  [1880J. 

Ravenal,  Edmund.  Description  of  two 
new  species  of  fossil  Scntella,  from 
South  Carolina. 

Proc.  Acad.  Nat  Sci.,  Phila.,  yoI.  1,  pp.  81-82. 
Phila.,  184:). 

ReuBS,  A.  E.  Die  Foraminiferen  des 
seuonischen  (iriinsandes  von  New 
Jersey . 

Miith.  Natur.  cl.  Kaiserl.  Akail.  Wis**.  8it- 
r.iiUK»b.,  iMiO,  Bund  XLiv,  i  Abth.,  pp.  334-34«l, 
pis. 7  and  8.    Wl«n.,  186*^. 
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Roomer,  F.  Texas.  Mit  besonderer 
Riioksicht  auf  deutsohe  AuBwaQderang 
und  die  physischen  Verhaltnisse  dee 
Landes  nach  eigener  Beobaohtnng  ge- 
sohildert ;  mit  einem  natnrwissenchaft- 
lichen  AnhaQge,  and  einer  topograph- 
isch-geognostischen  Kairte  von  Texas; 

464  pp.     Bonn,  1849. 

Many  Cretaceous  foadlB  are  deecribcd,  but  not 
figured. 

- —  Die  Kreidebildnngen  von  Texas  and 
ihre  organisohen  Einschliissei  mit 
einem  die  Beschreibang  von  Versteiner- 
angen  aas  p(»laozoisohen  and  tertiaren 
Sohiohten  enthaltenden  Anhange,  and 
mit  11  von  C.  Hohe  naoh  der  Natar  aaf 
Stein  gezeiohneten    Tafeln.     100   pp. 

Bonn,  1852. 

Some  of  the  species « described  in  "Texas**  are 
figured  in  this  vfoxk. 

Graptocaroinas  texanns,  ein  Braoh- 


ynre  aas  der  oberen  Kreide  von  Texas. 

Neues  Jahrb.  f.  Min.  Geol.  u.  Paleont.  pp. 
17^176,  figs,  a  and  6  in  text.    Stuttgart,  1887. 

Ueber  eine  darch  die  Haafigkeit  Hip- 

pnritenartiger  Chamiden  aasgezeich- 
nete  Faana  der  obertaronen  Kreide  von 
Texas. 

Pakeoutologische  Abhandlungen  heraosgege- 
bea  von  W.  Dames  und  E.  Kayser,  Vierter  Band. 
No.  4,  pp.  1-J8  (281-296),  Taf.  1-3,  (xxxi- 
xxxiii).    Berlin,  1888. 

Rogers,  H.  D.  Verbal  commanication 
on  Posidonomia  minnta  from  the  new 
red  sandstone  of  Prince  Edward  ooanty , 
Virginia. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  1,  p.  260. 
PhiU.,  1843. 

Saflbrd,  J.  M.  Geology  of  Tennessee, 
pp.  1-550,  pis.  1-8.    Nashville,  1869. 

Say,  Thomas.  Observations  on  some 
species  of  zoophytes,  shellSy  etc.,  prin- 
cipally fossil. 

Am.  Jour.  Sci.,  vol.  2,  pp.  34-45.  New  Haven, 
1820. 

Notes  on  fossils. 

Account  of  an  expedition  from  Pittsburg  to  the 
Rocky  mountains,  by  UaJ.  Stephen  H.  Long,  vol. 
2,  pp.  410,411.     Phila.,  1823. 

Schiel,  James.  List  and  description  of 
organic  remains  collected  daring  the 
exploration  of  the  Central  Pacific  rail- 
road line,  1853-1854. 

Bep.  Expl.  and  Sur.  B.  B.  R.  Midsissippi  river 
to  Pacific  ocean,  vol.  2,  pp.  108-109,  pis.  1-4. 
Wash.,  1855. 

Schlumberger,  C.  Remarks  upon  a 
BpeciovS  of  Cristellaria. 

Jour.  CiiK  itinati  Sue.  Nat.  lliitt.,  vol.  u,  p.  119, 
pi.  5,  figs.  2,  2h. 


Schliiter,  C.  Ueber  die  regaiaren  Echiii- 
iden  der  Kreide  Nordamerika*s,  anter 
Vorlegung  einer  neaen  Salenia. 

Verhand.  Naturhist.  Vereines,  preuss.  Bhein- 
lande,  44  Jahrg.,  1  Hiilfte.  Bonn,  1887.  8it- 
zuRgsb.  pp.  38-42. 

Einige  Inoceramen  and  Cephalopo- 

den  der  texanischen  Kreide. 

Verhand.  Naturhist.  Vereines,  preuas.  Bhein- 
lande,  44,  Jahrg.,  1  Hiilfta.  Bonn,  1887.  Sit- 
zungsb.  pp.  42-45. 

Shtmiard,  B.  F.  Description  of  the 
species  of  Carboniferous  and  Creta- 
ceous fossils  collected. 

Bxpl.  Red  river  of  Louisiana,  in  year  1852.  R. 
B.  Marcy.  Afip.  E.  pp.  199-211,  pis.  1-4.  Wash. 
1853. 

Descriptions  of  new  fossils  from  the 

Tertiary  formations  of  Oregon  and 
Washington  territories  and  the  Creta- 
ceous of  Vanoouvers  island,  collected 
by  Dr.  Jno.  Evans,  U.  S.  Geologist, 
under  instructions  from  the  Depart- 
ment of  the  Interior. 

Trans.  Acad.  8ci.,  St.  Loulii,  vol.  1,  pp.  120-125. 
St.  Louis.     [185&-18G0.] 

Descriptions  of  new  Cretaceous  fos- 


sils from  Texas. 

.Trans.  Acad.  Sci.,  St.  Louis,  vol.  1,  pp,  590-(iJ0. 
St.  Louis.     [185G-1860.] 

—  Descriptions  of  new  Cretaceous  fos- 


sils from  Texas. 

Proc-.  Boston  Sot-.  Nat.  Hist.,  vol.  8,  pp.  188-205. 
Boston,  18G2. 

Stanton,  T.  "W.    Paleontological  notes. 

Proc.  Colorado  Sci.  Soc.,  vol.  2,  part  3  for  1887, 
pp.  184-187.     [Denver,  1888.] 

Stimpson,  W.  On  the  fossil  crab  of  Gay 
Head. 

Bost.  Jour.  Nat  Hist.,  vol.  7,  1859-18C3,  pp. 
583-589,  pi.  12.     Boston,  1863. 

Toula,   Franz.      Beschreibung   mesozo- 

ischer  Versteinerungen  von  der  Kuhn- 

Insel. 

Die  Zweite  Deutsche  Nordpolarfahrt,  Zweiter 
Band,  pp.  497-507,  pis.  1  and  2.    Lelpcic,  1874. 

Trask,  John  B.  Description  of  a  new 
species  of  Ammonite  and  Baculite,  from 
the  Tertiary  rocks  of  Chico  creek. 

Proc.  Cal.  Acad.  Nat.  Sci.,  vol.  1,  Ist  ed.  pp.  85, 
m.    San  Francisco,  1854-1857. 

■ Description  of  three  new  species  of 


the  gouuH  Plagiostoina,  from  the  Creta- 
ceous rockH  of  LoM  Angeles. 

l*roc.  Cal.  Acad.  Nul.  S«i.,  vol.  1,  p.  80,  pi.  3, 
1st  ed.     Sau  Francisco,  1856. 
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Traak,  John  B. — Con  tinned. 

Description  of  three  new  species  of 

the  genus  Plagiostoma  from  the  Ore- 
tAceons  rooks  of  Los  Angeles. 

Proc.  Gftliforulft  Acad.  Nat.  Sci.,  rol.  1,  2d  ed., 
pp.  93,  94,  pi.  3.    San  Franciflco,  18T3. 

Troost,  Q.  Organic  remains  discovered 
in  the  state  of  Tennessee. 

Filth  GeoL  Bap.  to  the  Twenty-third  General 
Anembly  of  Tennemee/  made  November,  1839. 
App.,  pp.  4fr-76.    NaehYi'lle,  1840. 

Tnomey,  M.  Description  of  some  new 
fossils  from  the  Cretabeons  rocks  of 
the  southern  states. 

Proc.  Acad.  Nat  ScL,  Phlla.,  vol.  7,  pp.  167-172. 
Phila.,  1866. 

Urqniza,  M.  Exploracion  del  Distrito 
de  Coalcoman,  Estado  de  Michoacan. 

Ann.  Min.  Fomento  Bop.  Mex.,  tomo  7,  pp.  195- 
261.    Mexico,  1882. 

Von  Buoh,  L.    Ueber  Ceratiten. 

Ahband.  Akad.  der  Witaenwhaften  tiXt  1848,  pp. 
1-30,  pli.  1-6.    Berlin,  1860. 

"Wldte,  C.  A.  Preliminary  report  upon 
invertebrate  fossils  collected  by  the 
expeditions  of  1871, 1872,  and  1873,  with 
descriptions  of  new  species. 

Pi«lim.  Bep.  Geog.  and  Geol.  Expl.  and  8ur. 
west  of  100th  merid.,  pp.  1-27.  G.  M.  Wheebr. 
Waah.,1874. 

Report  upon  the  invertebrate  fossils 

collected  in  portions  of  Nevada,  Utah, 
Colorado,  New  Mexico,  and  Arizona, 
by  parties  of  the  expeditions  of  1871, 
1872,  1873,  and  1874. 

Bap.  Geog.  and  Geol.  Kxpl.  andSnr.  weet  of  100th 
marid.,  toI.  4,  part  1,  Paleontology,  pp.  1-219,  pl«. 
1^1.    G.  M.  Wheeler.    Wash.,  1875. 

Invertebrate   paleontology  of  the 

plateau  province,  together  with  notice 
of  a  few  species  from  localities  beyond 
its  limits  in  Colorado. 

Bep.  Geol.  Uinta  Mta.,  pp.  74-135.  J.  W.  Powell. 
Wash.,  1876. 

Paleontological  Papers  No.  1..  De- 
scriptions of  UnionidiB  and  Physidte 
collected  by  Professor  E.  D.  Cope  from 
the  Jndith  river  group  of  Montana  ter- 
ritory during  the  summer  of  1876. 

BulL  U.  8.  Geol.  and  Geog.  Sur.  Terr.,  vol.  3, 
No.  8,  pp.  699-602.     Wa«b.,  1877. 

—  Paleontological  Papers  No.  2.  De- 
scriptions of  new  Hpecies  of  Uniones 
and  a  new  genus  of  fresh  water  gaster- 
opoda from  the  Tertiary  strata  of  Wyo- 
ming and  Utah. 

Bull.  V.  8.  Geol.  and  Geog.  Sur.  Terr.,  vol.  3, 
No.  8,  pp.  60S-606.    Wash..  1877. 


"White,  C.  A.~Continued. 

^'Paleontological  Papers  No.  6.  De- 
scriptions of  new  species  of  inverte- 
brate  fossils  from  the  Laramie  group. 

Ball.  U.  8.  Geol.  and  Geogr.  Sur.  Terr.,  toI.  4, 
No.  3,  pp.  707-719.    Wash.,  1878. 

Contributions  to  invertebrate  Pale- 
ontology, No.  1.  Cretaceous  fossils  of 
the  western  states  and  territories. 

Slerenth  Ann.  Rep.  U.S.GeoU  and  Geogr.  Sur. 
Terr.  (Hayden),  tor  1877,  pp.  273-319,  pli.  1-10. 
Wash.,  1879. 

Report  on  the  paleontological  field 

work  for  the  season  of  1877. 

Kleventh  Ann.  Kept.  U.  S.  Oeol.  and  Geogr. 
Sar.  Terr.,  F.  V.  Hayden,  for  the  year  1877,  pp. 
161-272.    Wash.,  1879. 

Paleontological  Papers  No.  9.  Fos- 
sils of  the  Jura-Trias  of  southeastern 
Idaho. 

Bull.  U.  a  Geol.  and  Geogr.  Sur.  Terr.,  F.  V. 
Hayden,  yoI.  6,  pp.  105-117.    Wash.,  1879. 

Paleontological  Papers  No.  11.    Re- 


marks upon  certain  Carboniferous  fos- 
sils from  Colorado,  Arizona,  Idaho,  and 
Wyoming,  and  certain  Cretaceous  cor- 
als from  Colorado,  together  with  de- 
scriptions of  new  forms. 

Bull.  U.  8.  GeoU  and  Geogr.    Sur.  Terr.,  F.  V. 
Hayden,  rol.  5,  pp.  209-221.    Wash.,  1879. 

—  Note  on  Criocardium  and  Ethmocar- 
dium. 

Smlthson.  Misc.  Ck>lI.,Tol.  19,  part  2.    Proc  U. 
S.  Nat.  Mus.  for  1879,  toI.  2,  pp.  291-292.  Wash., 

1880. 

—  Note  on  Criocardium  and  Ethmocar- 


dium. 

Proc  U.  S.  Kat.  Mus.,  vol.  2  for  1879,  pp.  291- 
292.     Wash.,  1880. 

—  Descriptions  of  new  Cretaceous  in- 
vertebrate fossils  from  Kansas  and 
Texas. 

Smlthson.  Misc.  Coll.,  vol.  19,  part  2.=Proc.  L'. 
8.  Nat.  Mus.  for  1879,  vol  2,  pp.  292-298,  pis.  2rS. 
Wash.,  1880. 

—  Descriptions  of  new  Cretaceous  in- 


vertebrate  fossils   from   Kansas   and 
Texas. 

Proc.  U.  8.  Nat.  Mus.,  vol.  2,  for  1879,  pp.  292- 
298,  pis.  2-«.    Wash.,  1880. 

—  Description  of  a  new    Cretaceous 
Pinna  from  New  Mexico. 

Proc.  U.  S.  Nat.  Mus.,  yoI.  8,  for  1880,  pp.  47, 
48.  Wash.,  1881. 

—  Description  of  a  new    Cretaceous 
Pinna  from  New  Mexico. 

Smlthsou.  Misc.  Coll.,  vol.  2'1,  pp.  47-48.  Wn^h. , 
18«2.  (PrcK.  U.  S.  Nat.  Mud.,  vol.  3,  for  l8su. 
Wash.,  1881.) 
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"Wliite,  C.  A. — Continned. 

—  Description  of  a  »very  large  fossil 
gasteropod  from  the  state  of  Pueblo, 
Mexico. 

Smitbdon.  Misc.  Coll.,  vol.  22,  pp.  140-142,  pla. 
2.  Wash.,  1882.  (Proc.  U.  S.  Nat.  Mu8.,to1.  3, 
for  1880.    Wash.,  1881.) 

Descriptions  of  new  invertebrate 

fossils  from  the  Mesozoic  and  Cenozoic 
rooks  of  Arkansas,  Wyoming,  Colorado, 
and  Utah. 

Proc  U.  S.  Nat.  Miu.,  toI.  3,  for  1880,  pp.  167- 
165.    Waah.,  1881. 

Descriptions  of  new  invertebrate  fos- 


sils from  the  Mesozoic  and  Cenozoic 
rocks  of  Arkansas,  Wyoming,  Colorado, 
and  Utah. 

Smithion.  Misc.  GoU.,  toI.  22,  pp.  157-162. 
Wadi.,  1882.=Proo.  U.  8.  Nat.  Mus.,  toI.  3,  for 
1880.    Waah.,  1881. 

—  Contributions  to  Invertebrate  Pale- 
ontology No.  4.  Fossils  of  the  Laramie 
group. 

Twelllb  Ar'iu  Rep.  U.8.Q«ol.  and  Geogr.Sar. 
Terr.,  Eayd<-  •,  for  1878,  part  1,  pp.  49-103,  pb. 
20-m    Waal  .1883. 

— -  Contribn  lions  to  Invertebrate  Pale- 
ontology No.  7.  Jurassic  fossils  from 
the  western  territories. 

Twelfth  Ann.  Rep.  U.  S.  Geol.  Sur.  Terr., 
Hayden,  for  1878,  part  1,  pp.  143-153,  pis.  37  and 
38.    Waah.,  1883. 

—^  On  certain  Cretaceous  fossils  from 
Arkansas  and  Colorado. 

Proc.  U.  8.  Nat.  Mna.,  toI.  4,  for  1881,  pp.  136- 
139, 1  plate.  Waah.,  1882. 

—  On  certain  Cretaceous  fossils  from 
Arkansas  and  Colorado. 

SmithsoD.  Misc.  GolL,  toI.  22,  pp.  136-139,  pi. 
1,  Waah.,  1882.c=Proc  U.  8.  Nat.  Mna.,  toI.  i, 
for  1881.    Waah.,  1882. 

—  New  moUuscan  forms  from  the  Lar- 
amie and  Green  river  groups,  with  dis- 
cussion of  some  associated  forms  here- 
tofore known. 

Proc.  U.  8.  Nat  Mus.,  toU  5,  for  1882,  pp.94- 
99,  pla.  S  and  4.    Wash.,  1883. 

—  Contributions  to  Invertebrate  Pa- 


leontology No.  2.    Cretaceous  fossils  of 
the  western  states  and  territories. 

Twelfth  Ann.  Bep.  U.  8.  Oeol.and  Geogr.  8nr. 
Terr.,  Hayden,  for  1878,  part  1,  pp.  5-89,  pis.  Il- 
ls. Wash.,  1883.  (PI.  18,  illnntrations  of  some 
of  the  species  described  by  Dr.  B.  F.  Sbumard  in 
Trans.  St.  Lonis  Acad.  8ci.,  toI.  1,  pp.  590-610). 

—  Contributions  to  Invertebrate  Pa- 
leontology No.  5.  Triassio  fossils  of 
southeastern  Idaho. 


"White,  C.  A.— Continued. 

Twelfth  Ann.  Rep.  U.  S.  Geol.  Sur.  Terr.,  Hhv- 
den,  for  1678,'part  1,  pp.  105-118,  pis.  31  and  32. 
Wash.,  1883. 

A  review  of  the  non-marine  fossil 

mollusoa  of  North  America. 

Third  Ann.  Bep.  U.  8.  Geol.  Sur.,  pp.  403-^00^ 
pis.  1-32.    Wash.,  1883. 

Descripcion  de  un  gran  fosil  gastero- 

podo  del  Estado  de  Pueblo,  Mexico. 

La  Natnraleaa,  tomo  6,  pp.  219-221.  Mexico, 
1884. 

A  review  of  the  fossil  ostreidae  of 

North  America,  and  a  comparison  of 

the  fossil  with  the  living  forms.    With 

appendices  by  Prof.  Angelo  Heilprin 

and  Mr.  John  A.  Ryder. 

Fourth  Ann.  Bep.  U.  8.  Geol.  Sur.,  pp.  273- 
430,  pis.  34-82.    Wash.,  1884. 

On  Mesozoic  fossils. 

Bull.  U.  8.  Geol.  Sur.  No.  4,  pp.  1-36  (89-124), 
pis.  1^9.    Wash.,  1884. 

Part  1.  Description  of  certain  aberrant  forms  of 
the  Ghamidse  from  the  Cretaceoos  rocks  of  Texas. 

Part  2.  On  a  small  collection  of  Meeosoic  foesils 
collected  in  Alaska  by  Mr.  W.  H.  Dall,  of  the 
United  States  Ck>ast  Surrey. 

Part  3.  On  the  Nautiloid  genns  Enclimatoceras 
Hyatt,  and  a  description  of  the  tjrpe  species. 

— ^  On  new  Cretaceous  fossils  from  Cal- 
ifornia. 

Bull.  U.  S.  Geol.  Sur.,  toI.  3,  No.  22,  pp.  1-25 
(348-373)  pis.  1-5.    Waah.,  1885. 

Remarks   upon   certain    California 

fossils  which  have  been  identified  with 
eastern  species. 

Bull.  U.  a  Geo).  Sur.  No.  15,  pp.  27-31.  Wash., 
1885. 

— ^  On  the  fresh  water  invertebrates  of 
the  North  American  Jurassic. 

Ball.  U.  8.  Geol.  Sur.,  toI.  4,  No.  29,  pp.  1^1 
(689-725)  [9]  pis.  1-4.    Wash.,  1885. 

On  new  generic  forms  of  Cretaceous 

mollusoa  and  their  relation  to  other 
forms. 

^oc.  Acad.  Nat.  Sci.,  Phila.,  vol.  [39],  pp.  32- 
37,  ^.  2.    Phila.,  1887. 

On  invertebrate  fossils  from  the  Pa- 
cific coast. 

Bull.  U.  S.  Geol.  Sur.  No.  61,  pp.  1-102  (432> 
532),  pis.  1-14.    Wash.,  1889. 

Part  1.  New  fossil  mollnsca  from  the  Chico-Tejon 
aeries  of  California,  pp.  11-27. 

Part  2.  Equivalents  of  the  Chico-T^on  series  in 
Oregon  and  Washington,  pp.  28-32. 

Part  3.  Oretaceous  foesils  from  Vancouver  island 
region,  pp.  35-48. 

Part  4.  MoUuscan  fauna  of  the  Puget  group,  pp. 
49-63. 

Part  r>.  M(«ozuic  mulliisca  from  the  southcru 
coiiot  of  the  Alaskan  peninsula,  pp.  64-70. 
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"White,  C.  A.— Continued. 

Remarks  on  the  genua  Aacella,witli 

especial  reference  to  its  occurrence  in 

California. 

Mon.  U.  S.  Geol.  Sor.  No.  13,  appendix  to  chap. 
6,  pp.  226-232,  pis.  3  and  4.    Wash.,  1889. 

"WliiteaveB,  J.  F.  Notes  on  the  Creta- 
ceous fossils  collected  by  Mr.  James 
Richardson  at  Vancouyer  and  the  ad- 
jacent islands. 

0«oL  Sor.  Canada  Bep.  Prog,  for  1873-74,  pp. 
2eO-268,  pi.  1.    Montreal,  1874. 

On  some  invertebrates  from  the  coal- 
bearing  rocks  of  the  Queen  Charlotte 
island,  collected  by  Mr.  James  Richard- 
son, in  1872. 

GeoL  Sor.  Canada,  Mesozoic  fossili,  toI.  1,  pt  1, 
pp.  1-92,  plB.  1-10.    Montreal,  1876. 

Notes  on  some  of  the  fossils  collected 


during  the  expedition. 

Oeol.  Bar.  Canada,  Sep.  Prog,  for  187&-76,  ap- 
pendix 2,  pp.  96-106.    Montreal,  1877. 

—  On  some  Jurassic  fossils  from  the 


coast  ranges  of  British  Columbia. 

Canadian  Nat.  and  Oeol.,  toI.  16  (8,  2d  aer.)  Na 
7,  pp.  40(M10.    Montreal,  1878. 

—  Notes  on  some  Jurassic  fossils  col- 


lected by  Mr.  G.  M.    Dawson  in  the 
coast  ranges  of  British  Columbia. 

GeoL  Snnr.  Canada,  Bep.  Prog.  1876-77,  pp.  160- 
159.    Montreal,  1878. 

On  the  fossils  of  the  Cretaceous  rocks 
of  Vancouver  and  adjacent  islands  in 
the  Strait  of  Georgia. 

Geol.  Sor.  Canada.  Meiocoic  foeails,  vol.  1,  pt. 
2,  pp.  93-190,  pis.  1 1-20.    Montreal,  1879. 

On  the  lower  Cretaceous  rooks  of 
British  Columbia. 

Proc  and  Trans.  Boy.  Soc.,  Canada,  toI.  1,  for 
1882  and  1883,  eection  4,  pp.  81-86  (3  wood  cuts). 
Kontraal,  1883. 

On  the  fossils  of  the  coal-bearing  de- 
posits of  the  Queen  Charlotte  islands, 
collected  by  Dr.  G.  M.  Dawson  in  1^8. 

GeoL.  and  Nat.  Hist.  Sor.  of  Canada.  Meaocoic 
tomOB,  ToL  1,  pt  3,  pp.  191-262,  pis.  21-32.  Mon- 
treal, 1884. 

Description  of  a  new  species  of  am- 
monite from  the  Cretaceous  rocks  of 
Fort  St.  John,  on  Peace  river. 

Proc.  and  Trans.  Boy.  Soc.,  Canada,  toI.  2,  sec- 
tion 4,  pp.  239, 240.    Montreal,  1886. 


'Whiteavest  J.  P. — Continued. 

Note  on  a  leaped  crustacean  from 

the    upper    Cretaceous   of  High  wood 

river,  Alberta. 

Proc  and  Trans.  Boy.  Soc.,  Canada,  vol.  2,  sec- 
tion 4,  pp.  237-238.    Montreal,  1885. 

Report  on  the  invertebrata  of  the 

Laramie  and  Cretaceons  rocks  of  the 
vicinity  of  the  Bow  and  Belly  rivers 
and  adjacent  localities  in  the  northwest 
territory. 

Geol.  and  Nat.  Hist.  Sur.,  Canada.  Contribu- 
tions to  Canadian  paleontology,  vol.  1,  pt.  1,  pp. 
1>89,  pis.  1-11.    Montreal,  1885. 

—  Notes  on  some  Mesozoic  fossils  from 
various  localities  on  the  coast  of  British 
Columbia,  for  the  most  part  collected 
by  Dr.  G.  M.  Dawson  in  the  summer 
of  1885. 

Geol.  and  Nat  Hist  Snr.,  of  Canada,  toI.  11, 
(new  series).  Ann.  Beport  for  1886,  pp.  108->114 
B.  App.  I  to  Dr.  G.  M.  Dawson's  report  on  a  geo- 
logical examination  of  the  northern  part  of  Van- 
couver island  and  a^Jftcent  coasts. 

The  fossils  of  the  Triassic  rocks  of 

British  Columbia. 

On   some   Cretaceous    fossils   from 

Britsh  Columbia,  the  northwest  terri- 
tory, and  Manitoba. 

Cont  to  Canadian  Paleont,  Nos.3,4.  Vol.  1, 
pt  2,  pp.  91-196,  pis.  12-26.    Montreal,  1889. 

'Whitfield,  R.  P.  Descriptions  of  new 
fossils. 

Bep.  Bee.  Black  hills  of  Dakota,  Lndlow,  pp. 
101^104,  pi.  1.    Washington,  1875. 

Descriptionsof  new  species  of  fossils. 

Bep.  Bee  Carroll,  Montana  Terr.,  on  the  upper 
Missouri,  to  the  Yellowstone  National  Park,  and 
return,  made  in  the  summer  of  1876,  by  William 
Ludlow,  pp.  141-146,  pis.  1-2.    Wash.,  1876. 

Preliminary  report  on  the  paleont- 
ology of  the  Black  hills. 

U.S.  Geogr.  and  Geol.  Sur.  Bocky  Mt.  region. 
J.  W.  Powell,  pp.  49.    Wash.,  1877. 

Paleontology  of  the  Black  hills  of 

Dakota. 

Beport  on  the  geology  and  resources  of  the 
Black  hills  of  Dakota. 

U.  S.  Geogr.  and  Geol.  Surrey  Bocky  Mt  region. 
J.  W.  Powell,  pp.  826-468,  pis.  1-16.    Wash.,  1880. 

Brachiopoda  and  lamellibitmchiata 

of  the  Raritan  clays  and  greensand 
marls  of  New  Jersey. 

Mon.  U.  S.  GeoL  Sur.,  vol.  9,  pp.  1-W,  and 
1-864,  pis.  1-36.    Wash.,  1886. 


P^RT  II. 


LIST    OF    FOSSILS. 


(sub.  gen.  Gray)  Meek.    (1876.) 

Rep.  U.  S.  Oeol.  8or.  Terr.,  toI.  9,  p.  78.    Wash., 
1876.    F.  B.  Meek. 

A.cella  (sub.  gen. Raid.)  Meek.    (187a) 

lUp.  U.  8.  Geol.  Sor.  Terr.,  toI.  9,  p.  533.    Wash., 
1876.    F.  B.  Meek. 

(Haldeman)  White.    (1878.) 

Bull.  U.  8.  Geol.  and  Geogr.  Sar.  Terr.,  toI.  4, 
No.  3,  p.  714.     Wash.,  1878.     C.  A.  White. 

haldemani  n.  0.    Wl^ite.    (1878.) 


BoU.  U.  8.  GeoL  and  Geogr.  Sur.  Terr.,  toI.  4, 
No.  3,  p.  714.     Wash.,  1878.     C.  A.  White. 

Fonnation:  Cretaceoiu. 

Location:  Valley  of  Bear  rirer,  near  Its  con* 
flnence  with  Sulphur  creek,  Wyoming. 

haldemani  White.    ( 1879. ) 

Klerenth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  8ur. 

Terr.,  p.  243.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceoos. 
Location:  Near  Mellia  station,  Wyoming. 

haldemani  White.    ( 1883. ) 

Twelfth  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  8ur. 

Terr.,  pt.  1,  p.  84,  pi.  30,  figs.  9a,  h.      Wash., 

1883.    C.  A.  White. 
Formation:  CretaceouH. 

sp.  nndet.     Whiteaves.     (1885.) 

G«ol.    and     Nat.   Hist.    8ur.    Can.;    Cont.   Can. 

Palaont.,  vol.  1,  pt.  1,  p.  13.     Montreal,  1885. 

J.  F.  WliiteaTes. 
Formation:  Cretaceous. 
Location:  North  ur  second  branch  of  the  Milk 

rirer,  Canada. 

Aoerviolausa  n.  g.    G.  &  H.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4, 2d.  Her.,  1858- 
1860,  p,  403.     Philo.,  1858-1860.     Gabb  &  Horn. 

vennioularis  n.  s.  G.  &  H.     (1860.) 

Jour.  Acad.  Nat.  8ci.,  Phila.,  vol.  4,  2d.  ser.,  1858- 
1860,  p.  403,  pi.  69,  fi}p«.  42-44.  Phila.,  1858- 
1860.    Gabb  A  Horn. 

Formation:  Cretaceous. 

Location:  Near  Mullica  hill.  New  Jersey. 

Aoila  (snb.  gen.  H.  &,  A.  Ad.)  Meek. 
(1876.) 

Bep.  U.  8.  Geol.  8ur.  Terr.,  vol.  9,  p.  98.  Wash.. 
1876.    F.  B.  Meek. 

(Esch.)  Gabb.     (1869.) 

Geol.  Snr.  Cal.  Palc<»tit.,  vol.  2.  Phila.,  18r>9. 
W.  M.  Gabb. 


Aomssa — Con  tinned. 

oooidentalis  (M.  Sl  H.)     Meek. 

(1876.) 

Bep.  U.  8.  Geol.  8ur.  Terr.,  vol.  9,  pp.  29&-296, 

pi.  18,  figs.  3a,  b.     Wash.,  1876.     F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Cheyenne  river,  near  the  Black  hills. 

?  papillata  (M.&H.)  Meek.  (1876.) 

Rep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  pp.  29^297, 
pi.  31,  figs.  4«,  b.     Wash.,  1876.       F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Fox  hills,  Dakota. 

?  parva  (M.  &  H.)  Meek.     (1^76.) 

Rep.  U.  8.  Geol.  8ur.  Terr.,  vol.  9,  p.  296,  pi.  18, 
tigs,  lo-r,  and  flg.  2.   Wash.,  1876.   F.  B.  Meek. 

Formation:  Cretaceous. 

Location :  On  either  the  YpUo wstone  or  the  Chey- 
enne river. 

?  tejoneneis  u.  s.  Gabb.     (1869.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  2,  pp.  172-173,  pi. 

28,  flg.  56.     Phila.,  1869.     W.  M.  Gabb. 
Formation :  Cretaceous. 
Location:  Tejon,  Cal. 

sp.  nndet.     Whiteaves.     (1879.) 

Gfol.  Snr.  Can.;  Mes.  Foss.  vol.  1,  pt.  2,  pp.  13(>- 
131,  pi.  U>,  figK.  6,  6<i.  Moiitn-al,  1879.  .J.  F. 
Whiteave*". 

Formation:  Cretacoouji. 

Location:  Nanaimo  rivor,  two  miles  and  a  quar- 
ter up,  Vancouver  island. 

Acrochordiceras  n.  g.  Hyatt.    (1877.) 

Rpp.  Geol.  Expl.  4Wh  Parallel,  vol.  4,  pt.  1, 
p.  124.     Wash.,  1877.     Alpheus  Hyatt. 

(?)   carlottense    n.  s.    Whiteaves. 

(1889.) 

Geol.  and  Nat.  Hist  Sur.  Can.;  Cont.  Can.  Pa- 
leont,, vol.  1,  pt.  2,  pp.  141-142,  pi.  19,  flg.  1. 
Montreal,  1889.    J.  F.  Whiteav»?e. 

Formation:  Triassic. 

Location:  Houston  Stewart  channel,  Q.  C.  I. 

hyattd  n.  s.  Meek.     (1877.) 

Rep.  (ieol.  Kxpl.  40th  Parallel,  vol.  4,  pt  .1,  pp. 
124-126,  pi.  11,  flgs.  5,  5a.  Wash.,  1877.  F.  B. 
Meek. 

Formation  :  Triaasic. 

Location :  Mew  Pass,  Deeatoya  mountains,  Ne- 
vada. 


Acrolozns  (Beck)  Meek.    (1876.) 

Rep.    U.   8.   Geol.    Sur.,   Terr.,   vol.   9. 
Wash.,  1876.     F.  B.  Meek. 
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Acrolozua — Continaed. 

minutUB  (M.  &,  H.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  8ur.  Terr.,  toI.  9,  pp.  643-644, 

pi.  40,  fig.  10.    Wash.,  1876.    J,  B.  Meek. 
FomiAtion  :  Probably  lower  Eocene  (Gret»c«oti«). 
Location  :  Three  miles  below  Fort  Union. 

minatUB  (M.  &  H.)  White.    (1883.) 

Twelfth  Ann.  Rep.  U.  S.  Geol.  and  Oeogr.  Sor. 
Terr.,  pt.  1,  p.  83.    Wa»h.,  1883.    C.  A.  White. 

Formation :  Cretaceous. 

Location :  Near  Fort  Union,  in  the  upper  Mis- 
souri river  region. 

inlnutU8(M.&H.)  White.     (1883.) 

Third  Ann.  Bep.  U.  S.  Oeol.  Sur.,  p.  4ri,  pi.  24, 

flg.  27.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Near  Fort  Union. 

minutUB  (M.  &  H.)  Whiteaves. 

(1885.) 

Geol.    and  Nat.   Hist.    Sur.    Can. ;    Cont    Can. 

Paleout.,  vol.  1,   pt.  1,  p.  17.     Montreal,  1886. 
•  J.  F.  Whiteaves. 
Formation :  Cretaceous. 
Location  :  North  or  Second  branch  of  the  Milk 

river ;  Gooset>erry  canyon,  St.  Mary  river,  and 

Old  Man  river,  two  miles  above  Rye  Graas  flat ; 

Pincher  creek,  Canada. 

radiatuluB  n.  a.  Whiteaves.  (1885.) 

Geol.  and  Nat.  Hist.  Sur.  Can. ;  Cont  Can.  Pa- 
leont.,  vol.  1,  pt.  1,  p.  17,  pi.  3,  figs.  1,  la.  Mon- 
treal, 1886.    J.  F.  Whiteaves. 

Formation  :  Cretaceous. 

Location :  Mouth  of  Blind  Man  river,  township 
39,  rang^  27,  west 'of  4th  princiiial  meridian, 
Canada. 

Aorosmilia  (sub.  gen.  d'Orb.)    Gabb. 

(1864.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  1,  p.  207.  Pbila., 
1864.     W.  M.  Gabb. 

Aotaeon  (MoDt.)  Conrad.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4,  2d  ser., 
1868-1860,  p.  207.  Phila.,  1868-1860.  T.  A. 
Conrad. 

attenuatuB  (M.dcH.)    Meek. 

(1876.) 

Bep.  U.  8.  Oeol.  Sur.  Terr.,  vol.  9,  pp.  281-282, 
pi.  19,  figs.  17,  a,  6.    Wash.,  1876.    F.  B.  Meek. 

Formation  :  Cretaceous. 

Location:  Yellowstone  river,  160  miles  fix>m  its 
mouth. 

attenuatuB  (M.   <&  H.)  Whiteaves. 

(1885.) 

Geol.  and  Nat.  Hist.  Sur.,  Can.;  Cont.  Can.  Pa- 
leont., vol.  1,  pt.  1,  p.  46.  Montreal,  1886.  J.  F. 
Whiteaves. 

Formation :  Cretaceous. 

Location :  Old  Wives  creek,  township  10,  range 
11  west  of  3d  principal  meridian,  Canada. 

oonoinnuB  u.  s.     H.  ^  M.     (1854.) 

Mem.  Am.  Acad.  Arts  and  Sci.,  vol.  6,  n.  s.,  p.  390, 
pi.  3,  figs.  Aa-d,  Cambridge  and  Boston,  1866. 
Hall  A  Meek. 

Formation :  Cretaceous. 

Location :  Sage  creek  ;  Great  Bend  of  the  Minsonri. 


Actaeon — Cou  tin  aed . 

cretacea  n.  s.  Gabb.    (1861.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1861,  pp.  318-319. 

Phila.,  1862.    Wm.  M.  Gabb. 
Formation :  Cretaceous. 
Location  :  Crosswicks,  New  Jersey. 

impresBUs  n.  s.  Gabb.     (1864.) 

Geol.  Sur.  Cal.  Paleont,  vol.  1,  pp.  142-143,  pi. 

21,  flg.  106.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location :  North  fork  of  Cottonwood  creek,  Cat. 

inomatUB  n.  s.  White.    (1889. ) 

Bull.  U.  8.  Geol.  Sur.  No.  61,  pp.  16-16,  pi.  4, 

figs.  10-18.    Wasli.,  1889.    C.  A.  White. 
Formation :  Cretaceous. 
Location  :  Near  Pence^s  ranch,  Butte  county,  Cal. 

intercalarlB  n.  s.  Meek.    (1876.) 

Rep.  Rxpl.  Exped.  SanU  F^,  New' Mexico,  to 
Junction  of  Grand  and  Green  rivers,  Maoomb, 
p.  129,  pi.  2.  figs,  4^-4%  Wash.,  1876.   F.  B.Meek. 

Formation  :  Cretaceous. 

Location  :  Rio  de  la  Plata. 

modioelluB  n.  s.  Conrad.    (1860.) 


Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4,  2d  ser., 
1868-1860,  p.  287.  Phila.,  1868-1860.  T.  A. 
Conrad. 

Formation :  Cretaceous. 

Location  :  Tippah  county.  Miss. 

—  ovoidea  n.  s.  Gabb.    (1861  ) 

Proc.  Acad.  Nat.  Sci.,  Plilla.  for  1861,  p.  319. 

PhiU.,  1862.    Wm.  M.  Gabb. 
Formation :  Cretaceous. 
Location  :  Crosswicks,  New  Jersey. 

—  BubellipticuB  n.  s.  M.  &.  H.    (1876.) 

Ttoc  Acad.  Nat.  Sci.,  Phila.  for  1866,  pp.  63-64. 

Phila.,  1867.    Meek  A  Hayden. 
Formation :  Creta(ieous. 
Location:  Crow  creek,  near  Black  Hilla,  Nebraska. 

—  BubelliptiouB    (M.    &.    H.)    Meek. 

(1876.) 
Rep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  280-281, 

pi.  19,  flg.  16.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:   Crow  creek,'  near   the    Black    bills, 

Dakota. 

—  wooBteri  n.  s.  White.    (1879.) 
Eleventh  Ann.  Rep.  U.  8.  GeoL  and  Geogr.  Sur. 

Terr.,  p.  184.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Mouth  of  Saint  Vrains  creek,  Colonulo. 

—  wooBteri  White.     (1879. ) 

Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  226.    Wash.,  1879.    0.  A.  White. 
Formation :  Cretaceous. 
Location:    Near   White    river    Indian   Agency, 

Colorado. 

—  wooBterl  White.    (1879.) 

Eleventh  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  304,  pi.  7.  flgs.  9«,c     Wash.,  1879. 

C.  A.  White. 
Formation:  Cretaceous. 
Location:  Near  the  confluence  of  the  Saint  Trains 

and   South   Platte  rivers,  northern    Colorado. 

Also,  fh)m  RioSan  Juan,  southwestern  Colorado. 
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— Continued, 
sp.  undet.  WhiteaveB.     (1876.) 


Q«ol.   Sur.  Can.;  Men.  Foss.  toI.  1,  pt.  1,  p.  53. 

Montreal,  1876.    J.  F.  Whiteaves. 
Formation:  Cretaceous. 
Location:  Qnaen  Charlotte  island. 

AotasoneUa  (d'Orb.)  Oabb.    (1869.) 

0«>L  Sur.  Cal.,  Paleont.,  toI.  2,  p.  173.  Phila., 
1869.    W.  M.Gabb. 

doHum  D.  8.  Roemer.    (1849.) 

Texas,  p.  411.    Bonn,  1849.    F.  Boemer. 
Formation:  Cretaceous. 
Location :  Fredericksburg,  Texas. 

doliom  Boemer.    (1852.) 

Die  Kreide  Ton  Texas,  p.  43,  Taf.  4,  flg.  4.  Bonn, 

1852.    F.  Boomer. 
Formation :  Cretaceous. 
Location :  Fredericksburg,  Texas. 

ovifoixnis  n.  8.  Gabb.    (1869. ) 

G«ol.  Sur.  Cal.,  Paleont.,  vol.  2,  p.  173,  pi.  28, 

fig.  68.    Phila.,  1869.    W.  M.  Gabb. 
Formation :  Cretaceous. 
Location  :  Cottonwood  creek,  Shasta  county,  Cal. 

A.ct8Sonina  (IFOrb.)  Gabb.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  toI.  4, 2d.  ser.,  1858- 
1860,  p.  299.    Phila.,  185S-1880.    Wm.  M.  Oabb. 

l>ipUcata(M.<&H.8p.)Gabb.  (1860.) 

Proc  Acad.  Nat.  Sci.,  Phila.  for  1860,  p.  93,  pi.  2, 

flg.  13.    Wm.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Burlington  county.  New  Jeniey. 
(=:  Actseon  biplicata  M.  k  H.) 

californioa  n.  s.  Gabb.     (1864.) 

Geol.  Sur.  Cal.,  Paleont.,  toI.  1,  p.  114,  pi.  19, 
flg.  68.    Phila.,  1864.     W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Northeast  of  Martinec;  two  miles  north 
of  Benicia;  eight  miles  north  of  Treka,  Cal. 

naticoides  n.  s.  Gabb.    (1860. ) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4,  2d  ser.,  1858- 
1860,  p.  299,  pi.  48,  flg.  2.  Phila.,  1858-1860. 
Wm.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Burlington  county,  and  Mnllica  Hill, 
New  Jersey. 

proBOOheila  n.  a.  White.    (1879.) 

Kleventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  184.    Wash.,  187i>.    C.A.White. 
Formation:  Cretaceous. 
Location:  Mouth  of  Saint  Yraius  creek,  Colorado. 

proaooheila  White.    ( 1879. ) 

Eleventh  Ann.  Bep.  U.  S.  Geol.  and   Geogr.  Sur. 

Terr.,  p.  306,  pi.  7,  fign.  l()a,fe.      Wash.,  1879. 

C.  A.  White. 
Formation:  Cretaceous. 

Location:  Confluence  of  the  Saint  Vrains  and  South 
Platte  rivers,  northern  Colorado. 

f  pnpoides  n.  s.  Gabb.    1864. 

Geol.  Sur.  Cal.,  Paleont.,  vol.  1,  pp.  113-114,  pi.  19, 
flg.  67.    Phila.,  1864.     W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  North  furk  of  Cottonwood  creek,  Shasta 
county,  Cal. 


Actaeouiua— Con  tinned. 
pnpoides  Gabb.    (1869.) 

Geol.  Sur.  Cal.,  Paleont,,  vol.  2,  p.  173,  pi.  28, 

flg.  67.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Cottonwood  creek,  Gal. 

(T)  sp.  undet.  Whiteaves.    (1874.) 

Geol.  Sur.  Canada;  Bep.  Prog,  for  1873-74,  p.  262. 

Montreal,  1874.    J.  F.  Whiteavec. 
Formation:  Cretaceous. 
Location:  Nanaimo  river,  Vancouver  island,  two 

and  one>half  and  two  and  one-fourth  miles  up. 

sp.  nndet.    (1876.) 

Geol.  Surv.  Can.;  Mes.  Foes.  vol.  1,  pt.  1,  p.  63. 

Montreal,  1876.    J.  F.  Whiteavea. 
Formation:  Cretaceous. 
Location:  Queen  Charlotte  islands. 

Acteon(SoUdula)atteimutan.  s.  M.<&  H. 

(1858.) 

Proc.  Acad.  Nat.  Sci.,  Phila.  for  1868,  p.  64.  Phila., 

1859.    Meek  A  Hayden. 
Formation:  Cretaceous. 
Location:  Yellowstone  river 

Aotinoceramus    n.    sub.    ^en.    Meek. 

(1864.) 

Check  list  Invert.  Foes.  N.  Am.  Cret.  and  Jur. 
Smithson.  Misc.  Coll.,  vol.  7,  No.  177,  p.  32. 
Wash.,  1864.    F.B.Meek. 

Aotinophorns  n.  snb.  gen.  Meek.  (1864.) 

Am.  Jour.  Sci.,  2d.  ser.,  vol.  37,  p.  218.  New  Ha- 
ven, 1864.    F.  B.  Meek. 

Admete  (MoUer)  White.    (1876.) 

Bep.  Geogr.  and  Geol.  Ex  pi.  and  Sur.  west  of 
100th  meridian,  vol.  4,  pt.  1,  p.  198.     Wash., 

1875.  C.  A.  White. 

?  gregaria  n.  s.  Meek.     (1873.  > 

Sixth  Ann.  Bep.  U.   S.  Geol.  and   Geogr.   Sur. 
Terr.,  p.  601-602.      Wash.,  1873.      F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Coalville,  Utah. 

?  rhomboides  n.  s.  Meek.    (1873.) 

Sixth  Ann.  Bep.  U.  S.  Geol.   and  Geogr.    Sur. 

Terr.,  p.  501.    Wash.,  1873.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Coalville,  Utah. 

?  Bubfusiformis  n.  s.  Meek.  ( 1873. ) 

Sixth  Ann.  Rep.  U.  S.  Geol.   and   Geog^.    Sur. 

Terr.,  p.  602.    Wash.,  1873.    F.  B.  Meek. 
'Formation:  Cretaceous. 
Location:  Coalville,  Utah. 

(AdmetopBis)  gregaria  (Meek) 

White.    (1875.) 
Bep.  Geogr.  and  Geol.  Expl.  and  Sur.  wesi  of 
100th  meridian,  vol.  4,  pt,  1,  pp.  198-199,  pi.  18, 
figs.  5a,  b.     Wash.,  1876.     C.A.White. 
Formation:  Cretaceous. 
Location:  North  fork  of  Virgin  river,  Utah. 

AdmetopaiB  (snb.   gen.   Meek)  White. 

(1875.) 

Bep.  Geogr.  and  Geol.  Expl.  and  Sur.  west  of 
100th  meridian,  voL  4,  pt  1,  p.  198.      Wash., 

1876.  0.  A.  White. 
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Admetopsis — Continaed. 

gregaria  (Meek)  White.    (1879.) 

EloveDth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  288.    Wash.,  1879.    C.  A.  White. 
Vonnatton:  GretaceooB.  » 

Location:  GoAlrille,  Utah. 

— "  rhomboides  (Meek)  White.    (1879.) 

Slerenth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  238.    Waah.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Coalville,  Utah. 

— -  rhomboides  (Meek)  White.    ( 1879. ) 

Elerenth  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  pp.  317-318,  pi.  9,  flgi.  Go,  b.     Wauh., 

1879.     C.  A.  White. 
Formation:  Cretacooua. 
Location:  CoaWille,  Utah. 

8ubfuBiformi8  (Meek)  White.  (1879.) 

Elerenth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  238.    Waeh.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  CoaWille,  Utah. 

BubfuBifonnis  (Meek)White.  (1879.) 

Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  pp.  319-318,  pi.  9,  flg.  7a.     Wash.,  1879. 

a  A.  White. 
Formation:  Cretaceous. 
Location:  Coalville,  Utah. 

iBnona  n.  g.  Conrad.    (1870.) 

Am.  Jour.  Conch.,  vol.  6,  Phila.,  1870,  1871,  p. 
74.    Phila.,  1871.    T.  A.  Conrad. 

— —  eufalensis  Conrad.    (1870.) 

Am.  Jour.  Conch.,  vol.  6,  Phila.,  1870,  1871,  p. 

74.  -  Phila.,  1871.    T.  A.  Conrad. 
Formation:  Oretaceouc. 

eufaulensis (Con.)  Whitfield.  (1884.) 

Men.  U.  8.  Geol.  Sur.,  vol.  9,  pp.  168-169,  pi.  23, 

figs.  2,  3.    Wash.,  1^.     B.  P.  Whitfl^ld. 
Formation:  Cretaceous. 
L«Mktion:  Haddonfleld,  N.  J. 

papyria  n.  s.  Conrad.    (1870.) 

Am.  Jour.  Conch.,  vol.  6,  Phila.,  1870,  1871,  p.' 

74.    Phila.,  1870.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  EEaddonfleld,  N.  J. 

pap3rrla  (Con.)  Whitfield.   (1884.) 

Mod.  U.  S.  Geol.  Sur.,  vol.  9,  pp.  169-170,  pi.  23, 

tg.  4.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Haddonfleld,  N.  J. 

.Soran.  g.  Conrad.     (1870.) 

Am.  Jour.  Conch,,  vol.  6,  Phila.,  1870,  1871,  p. 
72.    Phila.,  1871.    T.  A.  Conrad. 

cretaoea  n.  s.  Conrad.    (1870.) 

Am.  Jour.  Conch.,  vol,  0,  Phila.,  1870,  1871,  p. 

72,  pi.  8,  flg.  8.    Phila.,  1871.     T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Haddonfleld,  N.  J. 

cretaoea  (Con.)  Whitfield.     (1884.) 

Mon.  U.  &  Geol.  Sur.,  vol.  9,  pp.  167-168,  pi.  23 
23,  flgs.  16,  17.     Wash.,  1886.     B.  P.  Whitfleld! 
Formation:  Cretaceous. 
Location:  Haddonfleld,  N.  J. 


iBora— Continued. 

n.  g.  Conrad.    (1870.) 

Am.  Jour.  Conch.,  vol.  6,  Phila.,  1870, 1871,  p.  72. 
Phila.,  1872.    T.  A.  Conrad. 

Afar  n.  sub.  gen.  Conrad.    (1858.) 

Jour.  Acad.  Nat  Sci.,  Philip.,  vol.  3,  2d  ser.,  18&5> 
1858,  p.  332.    Phila..  1855-1858.    T.A.Conrad. 

Aguileria  n.  g.  White.    (1887.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  pt.  1,  for  1887,  pp. 
3i^-37.    Phila.,  1887.    C.A.White. 

cummiiiBL  n.  s.    White.     ( 1887. ) 


Proc.  Acad.  Nat  Sci.,  Phila.,  pt  1,  for  1887,  p.  37, 

pi.  2,  ftgs.  1-3.    Phila.,  1887.    C.  A.  White. 
Formation:  Cretaceous. 
Location :  Four  miles  south  of  Lewisville,  Texas^ 

Akera  (MuUer )  Whitfield.    ( 1877. ) 

U.  S.  Geogr.  and  Geol.  Sor.  Bocky  Mt  region. 
Prelim.  Bep.  Paleont,  Black  hills,  p.:i8.  Wash., 
1877.    B.  P.  \Vhitfield. 

glans-oryza  n.  s.  Whitfield.  (1877.) 


U.  S.  Geogr.  and  Geol.  Sur.  Bockj  Mt.  region. 

Prelim.  Bep.  Paloont.  Black  hills,  pp.  38,  30. 

Wash.,  1877.    B.  P.  Whitfleld. 
Formation  :  Cretaceous. 
Location:  On, the  Cheyenne  river,  near  French 

creek,  Black  hills,  Dakota. 

—  glana-oryza  Whitfield.    ( 1880. ) 

Rep.  Geol.  Black  hills  of  Dakota,  pp.  437-438,  pi. 

12,  flg,  25.    Wash.,  1880.     B.  P.  Whitfleld. 
Formation:  Cretaceous. 
Location :  On  the  Cheyenne  river,  near  French 

creek,  Black  hiliti,  Dakota. 

Alaba  (sub.  gen.   H.  <&  A.  Ad.)  Meek. 

(1876.) 

Bep.  I'.  8.  Gool.  Sur.  Terr.,  vol.  9,  p.  335. 
Wash.,  1876.     F.  B.  Mwk. 

Alasmodouta  (sub.   gen.   Say)  Meek. 
(1876.) 

Bep.  v.. 8.  Geol.  Sur.  Terr.,  vol.  9,  p.  11.3.  Wash., 
1876.    F.  B.  Meek. 

Alcyonium  ?  Morton.    (1829.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  6,  Ut  ser.  1827- 
1831,  p.  125.    Phila.,  1827-1831.    S.  G.  Morton. 

Form:  Cretaceous. 

Location  :  Big  Timber  creek,  Gloucester  county. 
New  Jersey. 

?  Morton.     (1834.) 

Synop.  Org.  Bern.  Cret  Gr.  U.  8.,  p.  81.    Phila., 

1834.    8.  G.  3iorton. 
Formation  :  Cretaceous. 
Location  :  Alabama. 

AlectoG.  <&H.     (1862.) 

Juur.  Aoid.  Nat  Sci.,  Phila.,  vol.  5,  2d  ser.,  1862, 
1 8H3,  p.  1 72.     Pliila.,  1862, 1863.    Gabb  A  Horn. 

regularis  n.  s.  G.  dc  H.    (1862  ) 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  5,  2d  ser.,  1862, 
1863,  p.  172,  [pi.  21],  flg.  63.  Phila.,  1862,  1863. 
Gabb  A  Horn. 

Formation :  Cretaceous, 

Location  :  New  Jersey. 
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Alectryonia  (sub.  geii.  Fischer)  Mook. 

(1876.) 
Bap.  U.  8.  G«ol.  Sur.  Terr.,  toI.  9,  p.  11.    Wwh. 
1S76.    F.  B.  Heek. 

AHpes  (sub*  gen.  Conrad)  Meek.    (1876. ) 

lUp.  U,  8. 0«ol.  8ar.  Terr.,  vol.  9,  p.  320.    Wash., 
1876.    r.  B.  Meek. 

AlveoUtes  (Lam.)  Morton.    (1830.) 

Am.  Joar.  8ci.,  lit  aer.,  vol.   18,   p.  246.    New 
Haren,  1830.    8. 0.  Morton. 

cepnlarls  n. 8.  Morton.    (1834.) 

Synop.  Org.  Bern.  Gret.  Gr.  U.  8.,  p.  80.     Phila., 

1894.    8.  6.  MortOD. 
Formation :  Cretaceous. 
Location :  New  Jersey. 

ap.  nndet.  Morton »     (1830.) 


Am.  Joar.   Sci.,  let   aer.,  vol.  18,  p.  245.    New 

Haven,  1830.    8.  G.  Morton. 
Formation :  Ferruginous  sand  (Cretaceous). 
Iiocation :  United  States. 

Amanropaia  (Moroh)  Oabb.    (1864. ) 

G«oL  Sur.  Cal.,  Paleont.,  yoI.  1,  p.  109.    Phila., 
1864.     W.M.Oabb. 

alveata  (Con.)  Oabb.    (1864.) 

0«ol.  Sur.  Gal.,  Paleont.,  toI.  1,  p.  110,  pi.  19,  flg. 

59,pTate21,flg.lll.    PhUa.,1864.    W.M.Gabb. 
Formation:  Cretaceous. 
Ijocation:  SanPiego;  Martinee;  Clayton;  Caflada 

de  lo«  Aliifios,  near  Fort  Tejon ;  Cnrry*s,  suuth 

of  Mount  Diablo,  Cal. 

ovifonnia  n .  s.  Gabb .     ( 1864 . ) 

Geol.  8iir.  Cal.,  Paleont.,  toI.  1,  pp.  109-110,  pi. 

19,  Ag.  63.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous, 
liocation :  Tuscan  Springs,  Tehama  county,  Cal. 

— ^paludinaeformia  (H.  <&  M.  sp.) 
Meek.    (1876.) 

Rep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  318-3l'J, 

pi.  19,  figs.  15a-c.     Wa»h.,  1876.     F.  B.  Meek. 
Formation  :  Cretaceous. 
Location  :  Sage  creek  and  Oioyenne  river,  Dakota. 

—  paludinasfonnia  (  H.    <&    M.  sp.) 
Gabb.    (1876.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1876,  p.   296. 

Phila.,  1876.    Wm.  M.  Gabb. 
Formation :  Cretaceous. 
Location  :  Uaddonfleld,  N.  J. 

—  paladinseformia  (H.dcM.sp.)  Whit- 
field.   (1880.) 

Rep.  Geol.  Black  hills  of  Dakota,  pp.  431-432, 
pi.  12,  flg.  16.     Wash.,  1880.     R.  P.  Whitfield. 

Formation :  Cretaceous. 

Location :  On  the  Cheyenne  river,  near  Box- 
elder  creek.  Black  hills. 

—  suoienaia  n.  s.  Whiteaves.    (1879.) 

Q«ol.  Sur.  Can.;  Mes.  Foss.,  vol.  1,  pt.  2,  pp.  123, 
134^  pi.  16,  flg.  L  Montreal,  1879.  J.  F.  Whit- 
aavea. 

Fonnation:  Cretaceous. 

LooatioQ :  Nanaimo  river,  two  and  a  half  miles 
ap,  Tancouver  island,  Sncia  islands. 


Amauropaia — Continued. 

-^ —  tenuiatriatan.  s.  Whiteave«.  (1876.  J 

Geol.  Sur.  Can.;  Mes.  Foos.,  vol.  1,  pt.  1,  pp.  48, 
49,  pi.  9,  figs.  4,  4a.  Montreal,  1876.  J.  F. 
Whiteaves. 

Fonnation :  Cretaceous. 

Location :  Queen  Charlotte  islands. 

tenuiatriata    Whiteaves.    (1884.) 


Geol.  and  Nat  His.  Bar.  Can.;  Mes.  Foas.,  vol,  1, 

pt.  3,  p.  216,  pi.  28,  flg.  8.     Montreal,  1884. 

J.  F.  Whiteaves. 
Formation:  Cretaceous. 
Location :  Shingle  bay,  on  Moresby  island ;  bay 

east  of  Alliford  bay;  South  island ;  all  in  Skide- 

gate  inlet. 

Ambonioardia  n.  g.  Whitfield.    (1885.) 

Mon.  U.  8.  G«ol.  Sur.,  vol.  9,  pp.  24,  25.    W^ash., 
1886.    R.  P.  Whitfield. 

— ^  oooldi  n.  0.  Whitfield.    (1885.) 

Mon.  V.  8.  Geol.  Sur.,  vol.  9,  p.  25,  pi.  2,  figs. 

11-14.    Wash.,  1885.    R.  P.  Whitfield. 
Formation :  Cretaceous. 
Location  :  Clays  at  Sayre  and  Fisher's  banks  near 

Sayreville,  N.  J.,  and  at  clay  banks  of  R.  N.  A 

H.  Valentine,  near  Woodbridge,  and  at  East 

Brunswick,  New  Jersey. 

Axnmonoeratitea  [Lam.f]  Morton. 
(1841.) 

Jour.  Acad.  Nat.  8ci.,  Phila.,  vol.  8,lstser.,1639- 
lHi-2,  I*.  21-2.    Phila.,  18:i9-1842.     S.  G.  Morton 

-^-^  conradi  n.  s.  Morton.    (1841.) 

Jour.  Aoaii,  Nat,  Sci.,  Phila.,  vol.  8, 1st  ser.,  1839- 
\M'l,  pp.  212,  213,  pi.  10,  flg.  1.  Phila.,  1839- 
1842.     S.  G.  Morton. 

Formation :  Cretttceous. 

Lot  ation  :  Near  Anieylown,  New  Jersey. 

•'— -  conradi  Morton.  (1841.) 

Proc.  Acad.   Nat.  SH:i.,  Phila.,  vol.  1,  1841>1843, 

p.  109.     Phila,,  1843      S.  G.  Morton. 
Formation :  Cretaceous. 
liOcation :  Marl  pit  near  Amojtown,  New  Jeney. 

Aramonitea  abyaainua  n.  8.    Morton. 

(1841.) 
Jour.   Atad.   Nat.  8ci.,   Phila.,  vol.  8,  1st  ser., 

1839-1842,  p.  209,  pi.  10,  flg.  4.     Phila.,  1839- 

1842.    S.  G.  Morton. 
Formation :  Ci-otaceous. 
Location :    Great    Bond    of    the  Missouri  river 

(lAt.  430  46'  N.) 

abyaainua  Morton.    (1841.) 

Proc.  Acad.  Nat.  Sci..  Phila.,  vol.  1,  1841-1843 

p.  107.    Phila.,  1843.    8.  G.  Morton. 
Fonnation:  Cretaceous. 
Location :  Upper  Missouri. 

acuto-carinatua  n.  s.   Shumard. 

(1853.) 

Kxpl.  Red  river,  LouUiana,  by  R.  B.  Marcy,  pp.  209, 
210,  pi.  3,  flg.  1.    Wash.,  1853.    B.  F.  Shumard. 
Formation :  Cretaceous. 
liOcation :  Cross  Timbers,  Texas. 
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Ammonites — Continued. 

astierianuB    (d'Orb.)    Eiohwald. 

(1871.) 

6«og.  Fftleont.,  Bemerk.  Halb.  Hang.  Aleuti- 
achen  Inseln.,  pp.  148-146,  Taf.  8, 1^.  8 ;  Taf. 
'  9,  flge.  1,  2.  St  Ptttenburg,  1871.  S.  Eich- 
wald. 

FunnatioQ :  Cretaceoiu. 

Location :  Ghasik  idand,  Tnkositmo  bay,  Alaska. 

aii88e[e]anas     (Haner)     Gabb. 

(1864.) 
Geol.  8ar.  CaU,  Paleont,  rol.   1,  p.  26,  pL  3, 

flgt.  18. 17.    PhUa.,  1884.    W.  M.  Oabb. 
Formation :  TriaMic 

bamatonin.  8.  Meek.    (1859.) 

N.  W.  Terr.;  Rep.  Prog.  Anin.  and  Saakat.KxpI. 

Ezped.    H.  T.  Hind,  p.  184,  pi.  1,  figs.  1-3. 

Toronto,  1869.    F.  B.  Meek. 
Formation:  Oretaceons. 
Location  :  Valley  of  Mackensle  rirer,  Canada. 

bateaii  n.  s.  Trask    (1855.) 

Proc.  Cal.  Acad.  Nat.  ScL,  toL  1,  let  ser.,  p.  40. 

San  Francisco,  1864-1866.    J.  B.  Traak. 
Formation  :  Secondary  [Cretaoeons]. 
Location:  Arbackle*i  diggings,  Shasta  county, 

bateau  (Trask)  Gabb.    (1864.) 

Geol.  Sur.  Gal.,  Paleont.,  rol.  1,  pp.  67-68,  pi. 
18,  figs.  16, 16a,  b.     Phila.,  1864.    W.  M.  Gabh. 

Formation:  Oretaceons. 

Location:  Arbnckle*s  diggings,  Shasta  county, 
Gal.;  North  fork  of  Cottonwood  creek,  Shasta 
county;  Bald  hills,  Shasta  county;  Benicia, 
and  at  Curry*s,  south  of  Mount  Diablo,  Cal. 

bateau  (Trask).  Gabb.    (1869.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  1,  p.  132,  pi.  20, 
figs.  9,  a,  pi.  21,  figs.  10,  a,  b.  Phila.,  1869. 
W.  M.  Gabb. 

Formation :  Cretaceous. 
■    Location :  California. 

belknapU  D.  0.  Marcoa.    (1858.) 

Geol.  N.  Am.,  p.  34,  pi.  2,  flgt.  1,  a,  h.    Zurich, 

1858.    Jules  Marcou. 
Formation:  Cretaceous. 
Location :  Near  Preston,  Texas,  in  the  bed  of  a 

little  creek  flowing  into  Red  rirer. 

billingai  n.  s.  Meek.    (1859.) 

N.  W.  Terr.;  Rep.  Prog.  Assin.  andSaskat.  KxpL 
Exped.  H.  T.  Hind,  pp.  184-186,  pi.  2,  flgs. 
4-6.    Toronto,  1859.    F.  B.  Meek. 

Fonoation :  Cretaceous.  ? 

Location :  Valley  of  Mackensie^s  river,  Canada. 

biUingaianua  n.  s.  Gabb.     (1864.) 

Geol.  Sur.  CaL,  Paleont.,  toI.  1,  pp.  26-37,  pi.  6, 

fig.  20.    Phila.,  1804.    W.  M.  Gabb. 
Formation:  Triassic. 
Location  :  E.  Range,  Humboldt,  Nevada. 

biUingBianuB  Gabb.     (1889.) 

Am.  Jour.  Conch.,  vol.  6,  PhUa.,  1869,  1870, 
pp.  8-9,  pi.  6,  flg.  3.  Phila.,  1870.  Wm.  M. 
GabL. 


Ammonitea — Continued. 

bipleac  t  (Sow.)  Grewingk.     (1850.) 

Yerhand.  der  Russisch.  Kaiser.  Mineral.  Gesells.; 
Jahrg.  1848-1849,  pp.  346-347,  pL  4,  flgs.  2,  a,  d. 
St.  Petersburg,  1860.    C.  Grewingk. 
Formation :  Jurassic. 

Location  :  Katmai  bay,  south   coast   of  Alaska 
peninsula. 

blakei  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont,  vol.  1,  pp.  24-26,  pi.  4, 

flgs.  14, 16.    Phila..  1864.    W.  M.  Gabb. 
Formation:  Triassic 

boreaUa  n.  0.  Mortoiv    (1841.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  voL  1,  1841-184.3,  p. 

107.    Phila.,  1843.    S.  G.  Morton. 
Formation:  Cretaceous. 
Location :  Upper  Missouri. 

brazoenaia  n.  s.  Shnmard.    (1859.) 

Trans.  Acad.  Sci.,  St.  Louis,  vol.  1,  1866-1860,  p. 

591.    St  Louis,  1856-1860.    B.  F.  Shnmard. 
Formation :  Cretaceous. 
Location:  Shovel  creek,  near  Austin;  Grayson 

and  Fannin  counties ;  McLennan  county,  Texas ; 

and  fh>m  the  vicinity  of  Fort  Washita. 


—  brewerU  n.  s.  Gabb.    (1864.) 

Geok  Sur.  Cal.,  Paleont,  vol.  1,  p.  62,  pi.  10,  fi^. 

7.    Phila.,  1864.    W.  M.  Gabb. 
Formation :  Cretaceous. 
Location :  North  fork  of  Cottonwood  creek,  Shasta 

county  (Div.  A). 

->  brewerU  Gabb.    ( 1869. ) 

Geol.  Sur.  Cal.    Paleont.,  vol.  2,  pp.  130-131,  pi. 

20,  flg.  6;  pL  19,  flgs.  6a,  6,  6,  a.  •phila.,  1869. 

W.  M.  Gabb. 
Formation :  Cretaceous.    . 
Location  :  Cottonwood  creek,  Cal. 

—  brewerU  (Gabb)  Whiteaves.  (1876.) 

Geol.  Sur.  Can.;  Mes.  Foss.,  vol.  1,  pt  1,  pp.  21- 
24,  pi.  1,  figs.  2,  2a,  3,  3a.  Montreal,  1876.  J. 
F.  Whiteaves. 

Formation :  Cretaceous. 

Location  :  Queen  Charlotte  island. 

—  oarlottenaiBn.B.  Whiteaves.  (1876.) 

Gool.  Surv.  Can. ;  Mes.  Foes.,  vol.  1,  pt.  1,  pp.  38~39, 
pi. 6, flg. 6, p. 38.  Montreal,  1876.  J.F.Whit- 
eaves. 

Formation :  Cretaceous. 

Location :  Queen  Charlotte  islands. 

-oarteroni(d'Orb.)  Eiohwald.  (1871.) 

Geog.  Paleont.,  Bemerk.  Halb.  Mang.  aleotischen 
Inseln.  pp.  149-160,  Taf.  7,  flg.  6 ;  Taf.  10,  flgs. 
1,  2.    St  Petersburg,  1871.    £.  Eichwald. 

Formation :  Cretaceous. 

Location  :  On  an  island  in  Kenai  bay,  Aladca. 

—  cheyennenaia  n.  8.  Owen.    (1852.) 

Rep.  Geol.  Sur.  Wis.,  Iowa,  Minn.,  pp.  678-679,  pL 

7,  flg.  2.    Phila.,  1862.    D.D.Owvn. 
Formation  :  Cretaoeons. 
Location :  Fox  Hills,  Nebraska. 
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cbicoensis  n.  s.    Trask.    (1856.) 

Proc.  Gal.  Aoad.  Nat.  Scf .  ,toI.  1,  Ist.  ed.,  p. 85,  pi.  2, 
figs,  land  la.  San  Franciflco,  18&U1857.  J.B. 
Traak. 

Formation  :  Upper  Xocene  [Cretaceooa]. 

liocation  :  Chico  creek,  Gal. 

chiooensiB  (Trask)  Gabb.     (1864.) 

G«oI.  Sor.  Gal.,  Paleont..  yoI.  1,  pp.  88-69,  pi.  IS, 
ilg8.17,17a,6.    Phila.,18M.    W.M.Ckibb. 

Formation:  Cretaceous. 

LocaU*n:  Chico  creek,  Pence's  and  Kelly's 
rancboe,  twelre  miles  north  of  Ororille,  Butte 
county,  Siskiyou  mountains,  Siskiyou  county ; 
Bancho  de  San  Luis  Qonzaga,  Pacheco's  pass, 
Marced  county,  Cal. 

colfazii  n.  8.  Qabb.     (1869.) 

Am.  Jour.  Concb. ;  toI.  6,  Phila. ,  186&-1870,  pp.  7-8, 
pL  4,  fig.  2  [and  roL  4.  pi .  1 6. ]  Pblla. ,  1870.  Wm. 
M.Gabb. 

Formation :  Jurassic. 

Ijocation :  Cut  of  the  Pacific  railroad,  station 
2777,  Sec.  53,  one  mile  west  of  the  town  of  Col- 
fax ;  Bobinson's  ferry,  on  the  Stauittlaus  river, 
Nevada. 

complezusn.  b.  H.  <&.  M.    (1854.) 

Mem.  Am.  Acad.  Arts  and  Sci.,  voh  5,  u.  s.  pp.  3m, 

395,  pi.  4,  figs.  la-/.  Cambridge  and  Boston,  1885. 
Hall  k  Meek. 

Formation :  Cretaceous. 

Location :  Great  Bend  of  the  Minouri. 

complexuB  ?    (H.   &,   M.)    Gabb. 

(1864.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  1,  p.  69.      Phila., 

1864.    W.  M.Gabb. 
Formation :  Cretaceous. 
Location :  Folsom,  Cal. 

complextia(H.  <fcM.)  Meek.  (1876.) 

Bep.U.  S.  Geol.  Sur. Terr.;  vol. 9, pp. 447-448, pi. 

24,flgB.la-c.    Wash.,  1876.    F.  B.  Meek. 
Formation  :  Cretaceous. 
Location  :  Great  Bend  of  the  Missouri,  below  Fort 

Pierre. 

^-^  complezus  var.  sticieenaiB  n.  var. 
Meek.    (1861.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1861,  p.  ;U7. 
Phila.,  1862.    F.B.Meek. 

Formation :  Cretacoouft. 

Location  :  Sucia  island,  and  at  Komooks  on  Van- 
couver island. 

oomplezuB  ?  var.  BuciasnaiB  Meek. 

(1876.) 

Bull.  U.  S.  jSeoI.  and  Geogr.  Sur.  Terr.,  vol.  2, 
No.  4,  pp.  369-370,  pi.  5,  iigs.  2, 2a-c.  Wash.,  1878. 
F.  B.  Meek. 

Formation :  Cretaceous. 

Location  :  Komouks  on  Vancouver  island,  and 
Sucia  island. 

—  oomplezuB  var.  BuciasiiBiB  (Meek) 
Whiteaves.    (1879.) 

G«ol.  Sur. Can. ;  Mee.  Fosm. ,  vol.  1,  pt.  2,  pp.  106-108. 

Montreal,  1879.    J.  F.  Whiteaves. 
Formation  :  Crt* taceouM. 
Ijocation :  Sucia  islauds ;  Northwest  bay,  Van. 

cbuver  island  ;  Trent  river,  Vancouver  island. 


Ammonites — Continued. 

conradi  n.  b.  Morton.    (1834.) 

Synop.Org.Bem.Cret.Gr.U.  S.,  pp.  39-40,  pi.  16, 
flg<i.l-^:  pi.  19, fig. 4.  Phila.,  1834.  S.G.Mor- 
ton. 

Formation :  Cretaceous. 
^  Locatioq :  Prairie  Bluff,  Alabama. 

conradi  Morton.    (1841.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  toI.  8,  1st  sen,  1839- 
1842, p. 210.    Phila.,  1839-1842.    S.G.Morton. 

Formation :  Cretaceous. 

Location :  Great  Bend  of  the  Missouri  river,  Lat. 
43040'N. 

— —  f  cooperii  n.  a.  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  1,  pp.  69-70,  pi.  44, 
figs.  23,  23a.    Phila.,  1864.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Shaft  west  side  of  Point  Loma,  opposite 
La  Playa,  San  Diego,  Cal. 

oordiformiB  n.  0.  M.  A  H.    (1858.) 

Proc.   Acad.   Nat.    Sci.,  Phila.,   for  1858,  p.  57. 

Phila.,  1859.    Meek  &  Hayden. 
Formation:  Cretaceous. 
Location:  Southwest  base  of  Black  hills. 

cordilbrmiB  M.  <&  H.     (1865.) 

Paleont.  upper  Missouri,  Smithson.  .Cont.  Knowl., 

vol.  14,  No.  172,  pp.  12^-123,  pi.  6,  flga.  2»-e. 

Wash.,  186^.    Meek  &  llayden. 
Formation:  Jurassic. 
Location:  Southwest  base  of  the  Black  hills. 

oordiformiB  (M.  <&  H.)    Whitfield. 

(1880.) 
Rep.  Geol.  Black  Hills  (tf  Dakota,  pp.  378-380,  pi. 

6,  figs.  20-24.    Wash.,  1880.    B.  P.  Whitfield. 
Formation :  Jurassic. 
Location :  Redwater  valley;  also,  on  the  tope  of  the 

highest  hills   two   miles  south  of   the    Belle 

Fourche  river,  near  Bear  Lodge  butte.  Black 

hills. 

oordiformiB  var.  diBtanB.  Whitfield. 

(1880.) 

Rep.  Geol.  Black  hills  of  Dakota,  pp.  38(^381,  pi. 

6,  fig.  25.    Wash.,  1880.    B.  P.  Whitfield. 
Formation:  Jurassic. 
Location:  Two  miles  south  of  the  Belle  Fourche 

river,  near  Bear  Lodge  butte.  Black  hills. 

crenocoBtatuB   n.    b.  f  Whiteaves. 

(1876.) 

Geol.  Sur.  Can.;  Mes.  Foss.,  vol.  1,  pt.  1,  pp.  45-47, 
pi.  9,  figs.  2,  2a.  Montreal,  1876.  J.  F.  Whit- 
eaves. 

Formation:  Cretaceous. 

Locatlo'j:  Queen  Charlotte  islands. 

(Whiteaves  calls  this  a  provisional  name.) 

delawarenaiBn.s.  Morton.     (1830.) 

Am.  Jour.  Sci.,  Ist  ser.,  vol.  18,  p.  244,  pi.  2,  fig.  4. 

New  Haven,  1830.    S.  G.  Morton. 
Formation:  Ferruginous  sand  [Cretaceous.] 
Location:  Chesapeake  and  Delaware  canal. 

delawarenaia  Morton .    ( 1830. ) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  6,  Ist  son,  1827- 
18:a,  p.  194.     Phila.,  1827-1831.    S.  G.  Morton. 

Foruiation:  Cretaceous. 

Location:  Deep  Cut  of  the  Chesapeake  and  Dela- 
ware canal. 
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delawarensis  MortoD .    ( 1834. ) 

Syoop.  Org.  Bern.  Cret.  Gr.  U.  S.,  pp.  37-38,  pi.  2, 
fig.  6.    Phila.,1834.    S.O.MortoD. 

Formation:  Oretaceoos. 

Location:  Delaware  and  Chesapeake  canal,  Ala- 
bama. 

dentato-oaxinatuB  n.    b.    Roemer. 

(1849.) 

Texas,  pp.  417-418.    Bonn,  1849.    F.  Boemer. 

Formation:  Cretaceous. 

Location:  Waterfall  near  New  Braunfels,  Tex. 

dentato-oarinatus  Roemer.  (1852.) 

Die  Kreidebildungen  von  Texas,  pp.  33-^,  Taf. 

1,  figs.  2a-<.    Bonn,  1862.    F.  Boemer. 
Formation :  Cretaceous. 
Location:  Waterfall  of  the  Guadalupe  below  New 

Braunfels,  Tex. 

doroaohini  n.  s.  Eich wald.    ( 1871. ) 


Geog.  Paleont.,  Bemerk.  Halb,  Hang,  aleutischen 
Inseln,  pp.  138-142,  Taf.  7,  fig.  6;  Taf.  8,  figs. 
1,  2.    St.  Petersburg,  1871.    E.  Bichwald. 

Formation:  Cretaceous. 

Location:  Cbasik  island,  Tukusitun  bay,  Alaska. 

—  dutempleanua  (d'Orb.)  Eichwald. 
(1871.) 

Geog.  Paleont,  Bemerk.  Halb.  Maug.  aleutischen 
Inseln,  pp.  142-143,  Taf.  7,  figs.  3, 4.  St  Peters- 
burg, 1871.    E.  Eichwald. 

Formation:  Cretaceous. 

Location:  Kenai  bay,  Alaska. 

—  filioinctua  n.  b.  Whiteaves.    (1876.) 

Geol.  Sur.  Can. ;  Mee.  Fuss.,  vol.  1,  pt  1,  pp.  43- 
46,  pi.  2,  figs.  2a-<;  and  3.  MontrmI,  1876.  J.  F. 
Whiteaves. 

Formation:  Cretaceous. 

Location:  Queen  Charlotte  islands. 

—  flacoidicoata  n.  8.  Roemer.    (1852.) 

Kreide  Ton  Texas,  p.  33,  Taf.  1,  figs.  1,  a,  b. 

Boon,  1862.     F.  Boemer. 
Formation:  Cretaceous. 
Location:  Water&Il  of  .the  Guadalupe  below  New 

Braunfels,  Tex. 

—  fratexnua  n.  8.  Qabb.    (1869.) 

Geol.  Sur.  Cal.,  Paleont,  toI.  2,  pp.  137-188,  pi. 

23,  figs.  16,  a.  6.    Phila.,  1869.    W.  H.  Gabb. 
Formation:  Cretaceous. 
Location:  Beoicia,  Cal. 

—  galpini  n.  s.  £.  A  S.    (1857.) 

Trans.  Acad.  Sci.,  St  Louis,  toI.  1, 1866-1860,  p.  42. 

St  Louis,  1866-1866.    Erans  dt  Shumard. 
Formation:  Cretaceous. 
Location:  On  the  Cheyenne  river,  100  miles  above 

its  month. 


-garden!  (Baily)  Whiteaves.  (1879.) 

Geol.  Sur.  Can.;  Mee.  Foss.,toL  1,  pt  2,  p.  102. 

Montreal,  1879.    J.  F.  Whlteavec 
Formation:  Cretaceous. 
Ix)CJition:  Bradley  creek;  bank  of  the  Trent  river; 

ten  miles  up   the  Nanaimo  river,  Vancouver 

island. 


Ammonitea — Con  tin  aed. 

geniculatua  n.  8.  Contad.    (1857.) 

Bep.  U.  S.  and  Mex.  Bound.  Sur.,  vol.  1,  pt.  2,  p. 

159,  pi.  15,  flgs.  2a,  h.    Wash.,  1869.      T.  A. 

Conrad. 
Formation:  Cretaceous. 
Location:  Bed  of  Bio  San  Pedro  and  Leon  Springs. 


—  gibbonianuB  (Lea)  Marcou.  (1858.) 

Geol.  N.  Am.,  p.  36,  pi.  2,  flgs.  2a,  6.  Zurich, 
1868.    Jules  Maroon. 

Formation :  Cretaceous. 

Location  :  Bed  of  the  Elm  fork,  one  of  the  afflu- 
ents of  Trinity  river,  Texas. 

—  graysonensia  n.  s.  Shumard.  ^1859. ) 

Trans.  Acad.  Sci.,  St  Louis,  vol.  1, 1860-1860,  pp. 
693-594.    St  Louis,  1866-1860.     B.F.  Shumard. 

Formation:  Cretaceous. 

Location:  Fannin  county,  near  LowelPs  bluff, 
and  Grayson  county,  four  miles  north  of  Sher- 
man, Texas. 

—  graysonenalB     (Shumard)    White. 
(1883.) 

Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 
Terr.,  part  1,  p.  39,  pi.  18,  flgs.  9a.  6.  Wash., 
1883.    C.A.White. 

—  guadalupse  n.   s.   Roemer.    (1849.) 

Texas,  pp.  416-417.     Bonn,  1849.     F.  Boemer. 

Formation:  Cretaceous. 

Location:  Waterfall  near  New  Braunfels  Tex. 

—  guadalupae  Roemer.    (1852.) 

Kreide  von  Texas,  p.  32,  flgs.  1,  a,  6.    Bonn,  1862. 

F.  Boemer. 
Formation:  Cretaceous. 
Location:  Waterfall  of  the  Guadalupe  below  New 

Braunfels,  Tex. 

—  guadalupae  (Roem.)  Gabb.    (1872.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1872,  p.  264,  pi. 

9,  flg.  1,  pi.  10,  flgs.  1,  la.     Phila.,  1872.     Wm. 

M.  Gabb. 
Formation:  Cretaceous. 
Location:  Nugal,  near  the  center  uf  the  state  of 

Chihuahua,  Mexico. 

—  haUi  n.  b.  M.  <&  H.    (1856.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1866,  pp.  70-71. 
]>hila.,  1867.    Meek  A  Hayden. 

Formation:  Cretaceous. 

Location:  Yellowstone  river,  one  hundred  and 
fifty  miles  above  the  mouth  and  one  hundred 
and  fifty  miles  above  Milk  river,  Nebraska. 


-  haydenii  n.  b.  Gabb.    (1864. ) 

Geol.  Sunr.  Cal.,  Paleont,  vol.  1,  pp.  62-63,  pi. 

10,  figs.  8,  8<i,  b.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:     North    fork   of    Cottonwood    creek, 

ShaHtii  county,  Cal.  (Div.  A.) 

-  henryl  n.  8.  M.  &  H.    (1858.) 

Proc.  Ac;»«l.  Nat.  S.I.,  Phila.,  for  1868,  pp.  67-68. 

IMiiltt.,  18.VJ.     Mftk  Jk  Ilaydeu. 
Formation;  Cretaceous. 
Loi-ation:  South wetit  part  of  Black  hills. 
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henryi  M.  &  H.    (1865.) 

PiileoDt.  upper  MiMoori.  Smithiion.  Coat.  KdowI., 

vol.  14,  No.  172,  pp.  123-124,  pi.  6,  figs.  Oo-^. 

Wash.,  1865.    Meek  &  Hayden. 
Formation:  JuraMlc. 
Location:  Soathweet  base  of  the  Black  hills. 

hippocrepis  n.  0.  DeKay.    (1827.) 

Ann.  New  York  Lyceum  Nat.  Hist.,  vol.  2,  pp. 

273-277.  pL  6,  fig.  2  [5J.     New  York,  1828.     J. 

B.  DeKay. 
Formation:  Cretaceous. 
Location:  Delaware  and  Chesapeake  canal. 

hippocrepis     (DeKay)     Morton. 

(1828.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  G,  Ist  ser., 
1827-1831,  pp.  88^9,  pi.  5,  flg.  4.  Phila.,  1827- 
1831.    S.  O.  Morton. 

Formation:  Cretaceous. 

hippocrepis  (DeKay)  Morton. 

Am.  Jour.  Sci.,  1st.  sen,  vol.  17,  p.  280.  New 
Haven,  18.H0.    S.  6.  Morton. 

Formation:  Ferruginous  sand.    [Cretaceous]. 

liocation :  Deep  cut  of  the  Chesapeake  and  Dela- 
ware Canal. 


hoffinannii  n.  b.  Gabb.    (1864.) 


Geol.    Sur.  Cal.,  Paleont,  vol.  1,  p.  66,  pi.  11, 
figs.  13, 13a,  pi.  12,  136.    Phila.,  1864.     W.  M. 
Gabb. 
.    Formation:  Cretaceous. 

Location:   Horsetown,  Shasta  county,  Cal.  (Div. 
A.) 

—  hoffmannii  Gabb.    (1869.) 

Geol.  Sur.   Cal.,  Paleont.,  vol.  2,  pp.  131, 132,  pi. 

20,  figs.  8,  a.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Cottonwood  creek,  Cal. 

—  homfrayi  n.  s.  Gabb.     (1864.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.,  1,  p.  26,  pi.  4,  figs. 

18,  19.     Phila.,  1864.    W.  M.  Gabb. 
Formation:  Triawir. 
Ix>cation:  %.  Baijgc,  Humboldt,  Nevada. 

—  inaequiplicatus    n.    s.    Shumard. 
(1859.) 

Tr»ns.  Acad.  Sti.,  St.  Louifi,  vol.  1,  1800-1«60,  p. 
.  691.     St,  LouIh,  18.'>6-1860.     B.  F.  Shumard. 
Formation:  Cretaceous. 

Location:  Garnet's  Bluff,  on  Red  river,  Fannin 
county,  Texas. 

—  indra  (Forbes)  Whiteaves.    (1879.) 

Gool.   Sur.  Can.;  Me8.  Foss.,  vol.  I,  part  2.   pp. 

105,106,  pi.  13, 'figs.  2,  2«t.      Montreal,  1879. 

J.  F.  Whiteaves. 
Formation:  Cretaceous. 
Location:  Northwest  side  uf  liornsby  island. 

—  inflatus  (Sow.)  Ramirez.     (1880.) 

An.  3Iin.   Foniento  Rep.  Mox.,  tonio  3,  i».  TiAT, 

lam.  1,  flg.  6.     Mexico,  1K80.     S.  Uamirez. 
Formation:  CretuceouH. 
Location:  Sierra  Mojada,  Mexico. 
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ishmas  (Keys.)  Eichwald.    (1871.) 

Geog.  Paleont.  Bemerk.  Halb.  Mang.  aleutischcu 
Inseln.,  pp.  146-149,  Taf.  8,  figs.  4,  6,  Taf.  9, 
flg.  5,  Taf.  10,  figs.  8-7.  St.  Petersburg,  1871. 
E.  Eichwald. 

Formation:  Cretaceous. 

Location:  Alaskan  peninsula. 

james-danee  Barcena.    ( 1878. ) 

An.  Museo  Nac.  Mex.,  tomo  1,  pp.  286-286, 
figs.  27-30.    Mexico,  1877-1879.     M.  Barcena. 

Formation:  Jurassic. 

Location:  Acaxochitlan,  Ferreria  de  la  Trinidad, 
and  abra  de  Huilacapixtia,  state  of  Pueblo, 
Mexico.  Published  in  1874  under  the  name 
Amm.  dante  "  Datoe  para  el  estudio  de  los  rocas 
mesozoic«r  de  Mexico."    Not  seen. 

jugaliB  n.  8*  Gabb.     (1869.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  2,  pp.  133-134, 
pi.  22,  figs.  12,  0,  b,  13a.  Phila.,  1869.  W.  M. 
Gabb. 

Formation:  Cretaceous. 

Location :  Martlnesc  and  Bienicia  coal  mines,  near 
Clayton,  Cal. 

jukesii?  (Sharpe)Wliiteave8.  (1879.) 

Geol.  Sur.  Can.;  Mei.  Foas.  rol.  1,  part  1,  pp. 

Ill,  112,  pi.  13,  figs.  3,  3a,  b.    Montreal,  1879. 

J.  F.  Whiteaves. 
Formation :  Cretaceous. 
Locf  tion :  Norris  Bock,  a  small  island  about  a 

mile  S.  60°  E.  from  Norman  point,  which  is  the 

most  southerly  part  of  Hornby  island. 

laperousianus    n.    s.    Whiteaves. 

(1876.) 

Geol.  Sur.  Can.;   Mes.  Fosbl,  vol.    1,  part  1,  pp. 

39-41,    pi.    3,   fig.  3.    Montreal,    1876.    J.  F. 

Whiteaves. 
Formation:  Cretaceous. 
Location ;  Queen  Charlotte  islands. 

lenticularis  n.  s.  Owen.    (1852.) 

Rep.  Geol.  Sur.   Wis.,  Iowa,    Minn.,  p.  679,  pi. 

8,  fig.  o.     Phila.,  1862.     D.  D.  Owen. 
Formation  :  Cretaceous. 
Location  :  Fox  hills,  Nebraska. 

leouensis  n.  s.  Conrad.    (1857.)  - 

Rep.  U.  S.  and  Mex.  Bound.  Sur.,  vol.  1,  part 
2,  p.  160,  pi.  16,  figs.  2a,  h.  Wash.,  1857.  T. 
A.  Conrad. 

Formation :  Cretaceous. 

Location  :  Texas. 

t  lineatus  ii.  s.  Gabb.     (1869.) 

Geol.  Sur.  Cal.,  Paleont.,  vol,  2,  pp.  139-140, 
pi.  23,  figs.  18a-f.     Phila.,  1869.     W.  M.  Gabb! 

Formation  :  Cretaceous. 

Location  :  Cottonwood  creek,  near  FoImoui,  from 
Rocky  torral,  Cal. 

IcBvianus  n.  8.  White.     (1875.) 

Rep.  Geogr.  and  Geol.  Expl.  and  Snr.  west  of 
l(»OHi  meridian,  vol.  4,  part  1,  pp.  201-202, 
!•!.   I'J,  Wkx.  Is  b.     Wash.,  1876.     C.  A.  White! 

Formation  :  (VetacfouM. 

Location  :  Ojo  de  loa  Cuervas,  New  Mexico. 
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loganianus    n.     s.     White&ves. 

(1876.) 

Gaol.  Sur.  Can.;  Met.  Fcms.  toI.  1,  pt.  1,  pp.  27- 

29,  pi.  8,  flg.  2,  fig.  3,  p.  28.    MoDtreal,  1876. 
J,  F.  Whiteaves. 

Formation :  Cretaceous. 
Location  :  Queen  Charlotte  ialandi. 

loganianus  (?)  form  A.  Whiteaves. 

(1876.) 

Oeol.  Sar.  Can.;  Mes.  Fo«.  toI.  1,  pt  1,  pp.  29, 

30,  pi.  4,  figs.  2,  2a.    Montreal;  187&    J.  F. 
Whiteaves. 

Formation :  Cretaceous. 

Location :  Queen  Charlotte  islands. 

^— loganianuB  (?)  form  B.  Whiteaves. 
(1876.) 

Geol.  Bar.  Can.;  Mee.  Foes.  ^ol.  1,  part  1,  pp.  30- 
82,  pi.  8,  figs.  1,  la.  Montreal,  1876.  J.  F. 
WbiteaTes. 

Formation :  Cretaceous. 

Location :  Queen  Charlotte  islands. 

madurei  n.  s.  White.    (1889.) 

Boll.  U.  S.  Geol.  Sur.  No.  61,  p.  48,  pi.  7,  figs. 

2,3.    Wash.,  1889.    C.  A.  White. 
Formation :  Cretaceous. 
Location :  Sucia  island. 

^—  mandanenaia  n.  s.  Morton.     (1841.) 

Jour.  Acad.  Mat.  Sci.,  Phila.,  toL  8, 1st  ser.,  1839- 
1842,  p.  208,  pi.  10,  flg.  2.  Fhila.,  1839-1842. 
8.  G.  Morton. 

Formation :  Cretaceous. 

Location :  Great  Bend  of  the  Missouri  rirer 
(Lat  430  40^  N.) 

mandaneneis.  Mprton.    (1841.) 

Proc.  Acad.  Nat.  Sd.,  PhUa.,  vol.  1, 1841-1843,  p. 

107.    Phila.,  1843.    S.  G.  Morton. 
Formation:  Cretaceous. 
Location :  Upper  Missouri. 

—  marciana  n.  s.  Shnmard.    (1853.) 

Expl.  Bed  river,  Louisiana,  hy  R.  B.  Marcy,  p.  209, 

pi.  4,  flg.  6.    Wash.,  1853.    B.  F.  ShumanL 
Formation:  Cretaceous. 
Location  :  Cross  Timbers,  Texas. 

^—  moolintookl    n.    s.    Hanghton. 

(1856.) 

Jour.  Boy.  Dublin  Soc.,  vol.  1,  No.  4,  pp.  244-245, 

pi.  9,  flgs.  2-4.    I>ublin,  1858.    S.  Haughton. 
Formation :  Jurassic. 
Location  :  Point  Wilkie,  Prince  Patrick's  land. 

mcclintookl.     Haughton.     (1859.) 

The  voyage  of  the  JFbx  in  the  Arctic  Seas,  p.  392. 

McClintock,  London,  1869.     App.B.,S.Haugh. 

ton. 
Formation :  Lias  [Jursssic] 
Location:   Wilkie  point.  Prince  Patrick's  land 

(Lat  76°  20^  N.;  lon«.  lir>  VT  W.). 

meekianua  n.  s.  Shnmard.    (1859.) 

Trans.  Acad.  Sci.,  St.  Louis,  vol.  1,  1856-1860,  pp. 

692, 593.    St.  Louis,  1 856-18G0.     B.  F.  Shumard. 
Formation:  Cretaceous. 
Location  :  Near  Post  Oak  creek,  Grayson  county, 

Texas. 


Ammonites — Con  ti  n  ued . 

milletianna     (d'Orb.)    Eichwald. 

(1871.) 

Geog.  Paleont.  Bemerk.  Halb.  Mang.  Aleutischen 
Inseln.,  pp.  145-146,  Taf.  9,  flgs.  3,  4.  St. 
Petersburg,  1871.    E.  Sichwaid. 

Formation :  Cretaceous. 

Location :  Xlaskan  peninsula. 

moreauenaia  n.  s.  Owen.    (1852.) 

Rep.  Geol.  Sur.  Wis.,  Iowa,  Minn.,  p.  579,  pi.  8, 

flg.  7.    Phila.,  1852.    D.  D.  Owen. 
Formation:  Cretaceous.  , 

Location  :  Fox  hills  of  Nebraska. 

mullanua  n.  s.  M.  Sd  H.     (1862.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1862,  pp.  23-25. 

Phila.,  1863.    Meek  ft  Hayden. 
Formation:  Cretaceous. 
Location :  Chippewa  point,  near  Fort  Benton,  on 

the  upper  Missouri. 

?  mullanua  (M.  <&H.)  Meek.    (1876.) 

Rep.  U.  8.  Geol.  Sur.  Terr.,   vol.  »,    pp.  607-609, 

pi.  8,  flgs.  lo-c     Wash.,  1876.     F.  B.  Meek. 
Formation:  Cretaceous. 
Location:   Chippewa    point,   near  Fort  Benton, 

on  the  upper  Missouri. 

nebraacenaian.  8.  Owen.    (1852.) 

Rep.  Geol.  Sur.  Wis.,  Iowa,  Minn.,  pp.  577-578, 
pi.  8,  figs.  3,  3a,  pi.  8a,  flg.  2.  Phila.,  1852.  D. 
D.  Owen. 

Formation:  Cretaceous. 

Location:  Fox  hills,  Nebraska. 

nebraacenaia  ?  Owen.    (1852.) 

Rep.  Geol.  Sur.  Wis.,  Iowa,  Minn.,  p.  578,  pi.  8, 

flg.  2.    Phila.,  1862.    D.  D.  Owen. 
Formation:  Cretaceous. 
Location:  Fox  hills,  Nebnuika. 

nebraacenaia  (Owen)   Maroon. 

(1853.) 
Geol.  map  oC»the  U.  S.  and  Brit.  ProT.  of  N.  A., 

p.  46,  pi.  7,  flg.  4.    Boston,  1863.    Jules  Mar- 

cou. 
Formation:  Cretaceous. 
Location:  A  little  north  of  Fort  Pierre,  Nebraska. 

nevadanuan.  s.  Gabb.    (1869.) 

Am.  Jour.  Conch.,  vol.  5,  Phila.,  1869,  1870,  pp. 

6,  7,  pi.  3,  flgs.  1,  la  [and  vol.  4,  pi.  16].    Phila., 

1870.    Wm.  M.  Gabb. 
Formation :  Jurassic. 
Location :  Volcano,  about  thirty  miles  soutlioast 

of  Walker's  lake,  Nevada. 

nevadenaia  (Gabb)  Meek.    (1870. ) 

Proc.  Am.  Philos.  Soc.,  vol.  xi,  1869,  1870,  p.  428. 

Phlla.,  1871.    F.  B.  Meek. 
Formation :  Jurassic. 
Location :  Between  Sacramento  and  Summit  sta- 

tton,  Cal. 

newberryanua  n.  s.  Meek.  (1858.) 

Trans.  Albany  Inst.,  vol.  4,  pp.  47-48.    Albany, 

1858-1864.     F.  B.  Meek. 
Furniation :  Cretaceous. 
Location  :  Nanaimo,  Vancouver  island. 
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Ammonites — Continued.         < 
newberryanuB  (lileek)  Gabb.  ( 1864. ) 

Oeol.  Sur.  Cal.,  Paleont,  vol.  1.  pp,  61-62,  pi. 
10.  flgfli  6,  6,  6a,  6,  pi.  27,  fig.  199«-o.  Phila.; 
1864.    W.  M.  Gabb. 

Formation :  Cretaoeoui. 

fx)cation  :  Comax  ("Koomooks"  of  Mwk),  Van- 
couver iaiaud ;  north  fork  of  Cottonwood  creek, 
Shasta  county;  Martinez  and  Clayton,  and  aonth 
of  Mount  Diablo,  Contra  Costa  county,  Cal., 
Vancouver  island. 

ne'v^berry anus  Meek .    ( 1876. ) 

Bull.  U.  8.  Geol.  and  Gebgr.  Sur.  Terr.,  vol.  2, 
No.  4,  pp.  367-368,  pi.  4,  figs.  3, 3a,  36.  Watfi., 
1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Ix>cation :  8ucia  island. 

newberryanus  (Meek)  Wbiteaves. 

(1879.) 

(««oI.  Sur.  Can.;  Mee.  Foes.  vol.  I,  pt.  2,  pp.  109- 

111,  pi.  14,  tigs.  1,  la.    Montreal,  1879.    J.  F. 

Whiteaves. 
Formation :  Cretaceous. 
lA>cation :  Northwest   side   uf    Hornby   island ; 

Browns  river ;  lower  part  of  the  Trent  river ; 

wmthwest  side  of  Denman  island ;  Northwest 

bay,  V.  I. ;  Sucia  islands. 

newberryanus  (Meek")  Wbite. 

(1889.) 

Bull.  U,  S.  Go<il.  Sur.  No.  51,  p.  48.    Wash.,  1889. 

C.  A.  White. 
Forroalion  :  Ci^taceous. 
liocation  :  Sucia  island. 

nicolletii  n.  h.  Mortun.     (1841.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  8,  Ist  ser.  18:t9- 
1842,  p.  2(n>,  pi.  10,  flg.  3.  Phila.,  1839-1842. 
S.  G.  Morton. 

Formation  :  Cretaoeous. 

l<ocation :  Great  Bend  of  the  Missouri  river 
(Lat.  43°  40^  N.). 

novi-mezicani  n.  0.  Marcou.   (1858.) 

Gool.  N.  Am.,  pp.  a'i-Se,  pi.  1,  flgs.  2,  2a.    Zui iih, 

1858.    Jules  Marcou. 
Formation  :  Cretaceous. 
Location  :  Not  far  from  Albuquerque,  and  also 

Las  Lunes,  New  Mexico. 

opaliis  n.  8.  Owen.    (1852.) 

Bep.  Geol.  Sur.  Wis.,  Iowa,  Minn.,  p.  579,  pi.  8, 

fig.  6.    Phila.,  1852.    D.  D.  Owen. 
Formation :  Cretaceouti. 
liOcation  :  Great  Bend  of  the  Missouri. 

pedernalis  (v.Buob)Roenier.  (1849.) 

Texas,  p.  418.     Bonn,  1849.     F.  Uociner. 
Formation:  Cretaceous. 
Location:  Fretlfrtcksburg,  Texas. 

—pedernalis  (v.Bucb)Roemer.  (1852.) 

Kreide  von  Texus,  p.  34,  Taf.  I,  figs.  3a-c.   Bonn, 

1862.     F.  Roenier. 
Formation:  Cretaceous. 
Location:  Fredericksbunc,  Texas. 

Bull.  102 3 


Ammonitea — Continued. 

pedernalis  (v.  Buob)  Gabb..    (1869. ) 

G«ol.  Surv.  Cal.,  Paleoht.,  vol.  2,  pp.  258-259,  p!. 

:U>,  figs.  1,  la.    Phila.,  1869.    Wm.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Sierra  de  las  Conchas,  near  Arive<iii. 

Sonora,  Mexico. 

percarinatus  n.  8.   H.  &  M.   (1854.) 

Mom.  Am.  Acad.  Arts  and  Sci.,  vol.  5,  n.  s.,  p.  3<'(i, 

pi.  4,  figs.  2a-c.     Cambridge  and  Boston,  IH.Vi. 

Hall  A  Meek. 
Formation:  Cretaceous. 

Location:  Missouri  river,   five  miles  below  the 
month  of  the  Vermilion. 

percarinatus  (H.  «&  M.)  Newberry. 

(1861.) 
Rep.  Colorado  river  of  the  West.   Part  3,  pp.  117, 

118,  Wash.,  1861.    J.  8.  Newberry. 
Formation:  Cretaceous. 

percostatus  Gabb.     (1869.) 

Geol.  Sur.  Cal.,  Paleont,  vol.  2,  pp.  138-139,  pi. 

24,  flg.  19.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cietaceous. 
Location:  California. 

perezianus  n.  8.  Whiteaves.  (1876.) 


Geol.  Sur.  Can.,  Me8.Fos8.,  vol.  1,  pt.l,  pp.  19-21, 
pi.  2,  figs.  1,  la.  Moutreiil,  1876.  J.  F.  Whit- 
eaves. 

Formation:  Cretaceous. 

Location:  Queen  Charlotte  islands. 

—  peruvianus  (de   Bach )  Maroon. 

(1858.) 

Geo).    N.   Am.,   pp.  34-;W>,   pi.  5,   flgs.  1,  la,   b. 

Zurich,  1868.    Jules  Marcou. 
Formation:  Cretaceous. 
Ijocatiou:  Bed  of  Elm  Form  river,  an  affluent  of 

Trinity  river,  Texas. 

—  peruvianus    (de    Buchf)   Gabb. 


(1864.) 

Geol,  Sur.  Cal.,  Paleont.,  vol.  1,  p.  &3,  pi.  10,  fig.  9.. 

Phila.,  1864.     W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Tuscan  Springs,  Tehama  county,  Cal. 

—  pierdenalis  n.  s.  von  Bnoh.   (1848.) 

Abhandl.  Akad.  der  Wissenschaften,  p.  30a,  pi.  G, 

flgs.  8,  9,  10,  1848,  Berlin,  l&M). 
Formation :  Cretaceous. 
TiOcation  :  Pcdernales  river,  Texas. 

—  placenta  n.  8.  DeKay.     (1827.) 

Ann.  New  York  Lyceum  Nat.  Hist.,  vol.  2,  p.  278, 
pi.  5,  fig.  3  [2].    New  York,  1828.    J.  E.  DeKay. 
F<»rmatiou :  Cretaceous. 
I<ocati(>n  :  Delaware  and  Chesafieake  canal. 

—  placenta  (DeKay)  Morton.     (1830.) 

Am.  .lour.  Sci.,  Ist  ser.,  vol.  17,  pp.  279-280.  New 
Haven,  18:10.     S.  G.  Morton. 

Formation  :  Ferruginous  sand  [Cretaceous]. 

Location :  Deep  cut  of  the  Chesapeake  and  Dela- 
ware canal. 

—  placenta  (DeKay)  Morton.    (1830.) 

Am.  Jour.  Sci.,  lt»t  ser.,  vol.  18,  pL  2,  flga.  1-3, 
New  Haven.  1830.    8.  G.  Morton. 


34 


NORTH  AMERICAN  HESOZOIC  INTERTEBRATA. 

AauuouitcB — I'uiitiDued. 


Ammonltss — Con  tin  ued. 

placenta  (DeKay)  Morton.    (1830.) 


itai,  i>|i.  i8»-i»«,  I 


placenta  (DoKuy)  Mortou.    (1831.) 

Syoop.  Org.  Kom.  fnl.  Cr.  U.  B,;  pp.  3S-SY,  pi. 
I,nRt.  1. 1.    l'lilla,,lS34,    S.  G_Morton.    , 


PhllL,  IS39-1MS.    8.  e. 


placenta  (DeKay)  Morton.    (IMl.) 

Jcmr.    Acul.  Nil  Sri.,    PhLh 
lS3»-lMi,    p.    ■■■       

LocmtloD:  GnM  Bend  oT  Ui«  Mtmarl.  (Lat.  4S° 

plBoenta  (De  Ksy)  Meek.     (1859.) 

M.  W.  TeiT.;  Rer.  Frog.  Aiiin.  ud  Sulut.  EipL 
Kxpad..  H.T.  Hind,  i>.lM,TDroiil<i,  ISSR.    F. 


—  placenta  (De  Ka;)  Meek.    (1670.) 

Proc.  Am.  Pbilt*  Hoc.,  toI.  11, 1»69.  1870,  p.  «9. 

Phlli..  ISTl.     F.  B.  MhL 
FormHtiDn:  Cnfwwoiu, 
LorstUin  :    FounUln  ertrk,   Colondo  clly,  Cal- 


plaoenta  vsr.  InteroalaiiB,  n.  var. 

M.  &  H.    (1860.) 

Proc.  AMd.  NbI,  Sci.;  Plilln.,  for  18«0,  p.  ITT. 

Fblla.,  IWl.     Swki  HBXil^n. 
roniiillun    rn-UMjiui. 
luwllim:  <')ii<)oanE  rlirr,  Nibruki. 

planlooBta  (Suw     Kamirez.   (1880.) 
An.  NIB.  Fmimilu  B>|>.  Mei.,  lomo  .1,  p.  «4J, 


pleurisepta  n.  a.  Conrad.     (1854.) 
top.  V.  S.  A  Mei.  Bound.  Sur.,  vol.  1,  p«.  2,  p 


a  (Mi'eli)Gabb.     (1864.) 
Gwl,  Sur.  cm.,  Pmlwrnt,  lol.  I,  p,  66,  pi.  n  tin. 
12,  li^  pi.  IS,  if.  lafc.    PhiJii.,  IBM.     w.  K. 


i    Qnouat.    tiabb.    (1864.) 
Gnil.  Sur.  I?>1.,  Psifoiit..  toI.  1,  ]^  27.  pi.  3,  flfE. 

21,  iU.    PhlliL.  1IW4.    W.  M.  Od>b. 
t-otlnitit>u:  Triunic. 
LontKiu:  GiRbrd'a  nuch,  Plumu  couDtj,  Citl. 

—  rAncHidil  n.  i.  Oabb.  .  (1864.) 

Odol.  9ur.  C»).,  PllBouL,  tol.  1,  pp.  «l-8J.  pl.  Vi, 
tip.  14,  14e,  I&,     Phllm.,  1M4.     «'.  M.  Oml<b. 

ahuucountr.  Oil.  (DlT.  A). 

—  richaidaonUn.a.Whitoave*.  (1876.) 

Geol.  Sot.  Ou].,  Mm.  Pon,  voL  1,  pt.  I.  pp.  ii. 


1.  N.&O.     (1840.) 

^.  S.I.,  Bruiolle*,  lotnB  T,  pt.  a, 

I,  Of.  B.     Bnu«ll«,  lUO.    NT>t  * 


—  Belw7niauuBii.i.Whiteave«.  (1879.) 

Oful.  Sar.  CtB.,  Hw  torn.,  to).  1,  pL  2,  pp. 

lOt-lOG,  pl.U,  flgtl,1a.    HantrHt,me.    J. 

t.  WUlMTH. 


— aeirato-cailiiatusn.a.Meek.  (1870.) 


-  alinmardi  u.  a.  Marcou.    (1^8.) 

Geul.  N.  Am,,  pp.  33-M,  p).  I,flgi.  Iilo-    Zurich, 


BkldeeatensiB  n.B.  Wbiteaves.(  1876.) 

Iwl. iiur,Cui.,lIw.Faw.,  vol.  1, pt.l,  pp.  34-37,  pL 
T.  pUB,  flg.  l.ftB- 4,p.  34.    Monlnal,  1B7S.    J. 


stoliczkauus  n.  a.  Uabb.     (186B.) 
iFul.  Sur.  1^1..  Pileont.,  vol.  2,  pp.  OA,  13«,  pi. 
Xl.npLlO,  I.    Ptallik,I»63.     W.  H.  G>bb. 


r,  Cal. 


, :  OutlonvDod  T^'k.  Shutk  co 

BtoUezkauua  vai-,  splnlferaa  n,  var. 
Wliileiivca      (l»Tll. 

C*oL  Sor.  Cbu.,  M«.  Fou.,  [">!■  1,  pt  1,  PP.  M. 
ST.  pi.  S,  ng.  3;  pl.  4.  fig".  1, 1,  p-  M.     Mon- 


i1.  1S76, 


Form 
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Ammonites — Continued. 

subtricarinatuB    (d'Orb.)      Gabb. 

(1864.) 

Oeol.  Sur.  Oal.,  Paleont.,  vol.  1,  pp.  00-61,  pi.  10, 
flga.  4,  4a.    Phila.,  1864.    W.  M.  Gabb. 

Fonnation:  Gretaceooi. 

Location:  Yloinity  of  Battle  creek,  Tehama 
county,  Oal. 

Buoiaensia  (Meek)  Gabb.    (1869.) 

O«ol.  Snr.  Gal.,  Paleont.,  toI.  2,  p.  188.    Phlla., 

1860.    W.  M.  Oabb. 
Formation:  Oretaceons. 
Location:  Near  Monte  Diablo,  Gal. 

Bw^allovii  D.  8.  Shomard.     (1858.) 

Trani.  Acad.  Set.,  St.  Loni«,  toI.  I,  185^1860,  pp. 
501-692.    St.  Loots,  1856-1860.    B.F.  Shomard. 

Fonnation:  Gretaoeooa. 

Location:  Grayson  connty,  four  and  a  half  miles 
north  of  Sherman,  and  blofb  of  Bed  river,  in 
Fannin  and  Lamar  counties,  Texas. 

Bwallovil(8bumBrd)  White.  (1883.) 

Twelfth  Ann.  Bep.  U.  S.  QeoL  and  Geogr.  Sor. 
Terr.,  pt  1,  p.  39,  pL  18,  fig.  la.  Wash.,  1883. 
C.  A.  White. 

ayrtalla  n.  8.  Morton.    (1834.) 

Synop.  Org.   Bern.  Gret.  Or.  U.  8.,  p.  40,  pi.  14 

L16],  fig.  4.    Phila.,  1834.    S.  O.  Morton. 
Formation:  Gretaceoos. 
Location:  Greene  coonty,  Alabama. 

tehamaensiB  n.  s.  Gabb.    (1869.) 

Oeol.  Sur.  Cal.,  Paleont.,  vol.    2,  pp.  182,  133. 

Phila.,  1869.    W.  M.  Gabb. 
Formation:  Gretaceoos. 
Location:  Gallfomia. 

telifer  n.  a.  Morton.    (1833.) 

Am.  Jonr.  Sci.,  Ist.  ser.,  vol.  23,  p.  290.    New 

Haven,  1833.    S.  G.  Morton. 
Formation:  Ferruglnoos  sand  [Gretaceoos]. 
Location:  Delaware. 

telifer  Morton.    (1834,) 

Synop.  Org.  Bem.  Gret  Or.  U.  8.,  p.  38,  pi.  2,  fig. 

7.    Phila.,  1834.    S.  G.  Morton. 
Formation:  Gretaceoos. 

texanuB  n.  s.  Roemer.    (1849.) 

Texas,  p.  417.     Bonn,  1849.     F.  Boemer. 
Formation:  Gretaceoos. 

Ijocation:  Waterfall  near  New  Braonfels  and 
Aostin,  Tex. 

tezanus  Roemer.     (1852.) 

Krelde.  von  Texas,  pp.  :a-32,  Taf.  3,  figs.  1,  o-e. 

Bonn,  1862.     F.  Bo«mer. 
Formation:  Gretaceoos. 
Location:  Aostin  and  at  waterfall  of  the  GuaJa- 

lope  below  New  Braonfels,  Texas. 
• 

tezanus  n.  s.  Courad.     (1857.) 

Bep.  U.  S.  and  Mex.  Bound.  Snr,  vol.  1,  pt.  2, 
pp.  l.'>l»-l«W,  |.l.  h\  fljfs.  lii-d.  Wash.,  1850. 
T.  A.  Goiirud. 

Formation:  Civtacvuuii. 

Location:  Near  Puercus  river. 


Anunonitea — Continued. 

tlmotheanuB    (Mayor)    Whiteaves. 

(1876.) 

Geol.  Sor.  Can.,  Mee.  Foss.,  vol.  1,  pt.  1,  pp.  41, 
42,  pi.  3,  figs.  2,  2a.  Montreal,  1876.  J.  F. 
Whiteaves. 

Formation:  Gretaceons. 

Location:  Qoeen  Gharlotte  ialanda. 

traakii  n.  s.  Gabb.    (1864.) 

Oeol.  Snr.  Oal.,  Paleont,  toI.  1,  pp.  63-64,  pi.  11, 
fig.  11,  pi.  12,  fig.  11.  Phila.,  1864.  W.  M. 
Gabb. 

Formation:  Gretaceooi. 

Location:  Arbnckle's  diggings,  Shasta  coonty, 
Oal.  (Div.  A). 

traBkil  Gabb.    (1869.) 

Geol.  Sor.  Gal.,  Paleont.,  vol.  2,  p.  131,  pi.  ll»,  figs. 

7a,  6.    Phila.,  1869.    W.M.Gabb. 
Formation :  Gretaceoos. 
Location  :  Cottonwood  creek,  Gal. 

trixiitenaiB  n.  s.  Gabb.    (187^ ) 

Proc  Acad.  Nat.  Sci.,  PhiU.,  for  1876,  p.  278. 

Phila.,  1876.    W.  M.  Gabb. 
Formation :  Gretaceotu. 
Location  :  Texas. 

tumeri  n.  s.  White.    (1889.) 

Boll.  U.  S.  Geol.  Sor.  No.  51,  pp.  26-27,  pi.  5, 
figs.  I  and  2.    Wash.,  1889.    G.  A.  White. 

Formation :  Gretaceoos. 

Location :  Gorry's  Oafiada,  sooth  of  Moont  Dia- 
blo. C^ 

vancouverenaiB  n.  8.  Meek.    (1861. ) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1861,  pp.  317, 

318.    Phila.,  ^862.    F.  B.  Meek. 
Formation:  Gretaceoos. 
Location :  Komooks,  eastern  shore  of  Yancoover 

island. 

vancouverenaiB    (Meek)    Whit- 
eaves.   (1879.) 

Geol.  Sor.  Gan.,  Mess.  Fo«.,  vol.  1,  pt.  2,  p.  103. 

Montreal,  1879.    J.  F.  Whiteaves. 
Fonnation:  Gretaceoos. 
I/ocation :  Socia  islands. 

vannzemi  n.  8.  Morton.    (1830.) 

Am.  Joor.  Sci.,  1st  ser.,  vol.  18,  p.  244,  pi.  3,  flg«. 

3,  4.    New  Haven,  1880.    S.  0.  Morton. 
Formation  :  Ferroginoos  sand  [Oretaceons.] 
Location  :  Ghesapeake  and  Delaware  canal. 

vannzemi  Morton.    (1830.) 

Jonr.  Acad.  Nat.  Sci.,  PhiU.,  vol.  6, 1st  ser.,  1827- 
1831,  pp.  194,196.  PhilA.,  1827-1831.  B.  G.  Mor- 
ton. 

Formation:  Gretaceoos. 

Location :  Ghesapeake  and  Delaware  canal. 

vannzemi  Morton.     (1834.) 

Synop.  Org.  B«>ni.  Gret.   Or.  U.  S.,  p.  38,  pi  2, 

figs.  3,  4.    Phila.,  18:14.    S.  O.  Morton. 
•Formation:  Gretaceoos. 
LocatiMi :  Ghesapeake  and  Delaware  canal. 
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Ammonites — Contiuued. 

valledas  (Miohelin)    Whiteaves. 

(1879.) 

Oeol.  Sur.  Can.,  Mes.  Foob.,  vol.  1,  pt.  2,  pp.  103, 

104.    Montreal,  1879.    J.  F.  White«T«a. 
Formation :  Gretaoeou*. 
Location :  Sncia  islands. 

vermilionenais  n.  8.  M.&H.  (1860). 

Proc.  Acad.  Nat.  Scl.,  Phila.,  for  1860,  p.  177. 

Phila.,  1801.    Me«k  dt  Haydan. 
Formation :  CretaceonSb 
Location :  Mouth  of  VermiMon  rlTer,  Nabraska. 

vespertinufi  n .  s.  Morton .    ( 1834 . ) 

Synop.  Org.  Hem.  Cret.  Gr.  U.  8.,  pp.  40-41,  pL  17, 

fig.  2.    Pbila.,  1894.    &  0.  Morton. 
Formation :  Cretaceous. 
Location  :  Plains  of  Kiameeha,  Arkansas. 

vespertinufi  (Mort.)  8hamard. 

(1853.)  * 

Expl.  Ked  riTer,  Louisiana,  by  B.  B.  Marpy,  p. 

209.    Wash.,  1853.    B.  F.  Shumard. 
Formation  :  Cretaceoun. 
Location :  Near  Fort  Washita,  Indian  Territory. 

walootti  n.  8.  Hill.    (1888. ) 

Ann.  Bep.  Geol.  Sur.  Arkansas,  for  1888,  vol.  2, 

pp.  128-129,  pi.  1,  flgii.  1,  lu,  lb.     Little  Bock, 

1888..     B.  T.  Hill. 
Formation :  Cretaceous  (!). 
Location :   Mouth  of   Caney  creek,    branch    of 

Prairie  creek,  near  MurfVeesboro,  Pike  county, 

Arkansas. 


whitneyi  n.  8.  Gabb.    (1869.) 


Geol.  Sunr.  Gal.,  Paleout,  vol.  2,  pp.  134-135,  pi. 

22,  figs.  14a,  h.    Phila.,  1869.    W.  M.  Gabb. 
Formation :  Cretaceous. 
Location  :  Cottonwood  creek,  Shasta  county,  Cal. 

—  woaneBaenskii  n.  s.  Grewingk. 
(1850.) 

Yerhand.  der  Bnssisch-Kalserlichen  Mineral 
Gesells.,  pp.  344-346,  pi.  4,  fig.  la-d.  St.  Peters- 
burg, 1850.    C.  Grewingk. 

Formation :  Jurassic. 

Location:  Katmai  bay,  south  coast  of  Alaska 
peninsula. 

—  (Amaltheua)   Wliiteavesii    n.    8. 
White.     (1889.) 

Bull.  U.  S.  Geol.  Sur.  No.  51,  pp.  69-90,  pi.  13, 

figs.  1-5.    Wash.,  1889.    C.  A.  White. 
Formation :  Jumssic. 
Location :  Klalagvic  bay,  Alaska. 

—  (Lillla)  howeUi  n.  a.  White.  (1889.) 

Bull.  U.  8.  Geol.  Sur.  No.  51,  pp.  68-69,  pi.  12, 
figs.  1  and  2,  pi.  14,  figs.  1-3.  Wash.,  1889.  C. 
A.  White. 

Formation :  Jurassic. 

Location  :  Klalagvic  bay,  Alaska. 

—  (Iiillia)  klalagvikenais  n.  b.  White. 

(1889.) 

Bull.  U.  S.  <ieol.  Sur.  No.  51,  p.  60,  pi.  13,  fig.  7. 

Wash.,  1889.     C.  A.  While. 
Fonnntiou  :  Jurassic.  , 

liOcation  :  Shores  of  Klalagvic  bay,  Alaska. 


Ammonites— Cod  ti  nued . 

(Soaphitea  ?)  ramoaua  n.  8.  Meek. 

(1858.) 

Trans.  Albany  Inst.,  vol.  4,  pp.  46-47.    Albany, 
1858-1864.    F.  B.  Meek. 

Formation :  Cretaceous. 
,  Location  :  Nanalmo,  Vancouver  island. 

8p.  A.    Whiteave8.    (1874.) 

Geol.  Sur.  Can.  Bep.  Prog,  for  1873-1874,  p.  261. 

Montreal,  1874.    J.  F.  Whiteavea. 
Formation :  Cretaceous. 
Location  :  Northwest  bay,  Vancouver  island. 

8p.  B.  Whiteave8.    (1874.) 

Geol.    Sur.    Can.,    Bep.    Prog,    for    18Ta,  1874, 

p.  261.    Montreal,  1874.    J.  F.  Whiteav^s. 
Formation :  Cretaceous. 
Location  :  Northwest  bay,  Vancouver  island. 

8p.  C.  Whiteaves.    (1874.) 

Geol.  Sur.  Can.,  Bep.  Prog,  for  1873, 1874,  p.  261. 

Montreal,  1874.    J.  F.  Whiteaves. 
Formation :  Cretacepus. 
Location :  Northwest  bay.  Vancouver  Island. 


-(Drug.)  Say.    (1820.) 

Am.  Jour.  Sd.,  1st  ser.,  vol.  2,  p.  44.    New  Haveu, 

1820.    Thomas  Say. 
Formation :  Alluvium  [Cretaceous]. 
Location :  New  Jersey. 

-fDeKay.    (1827.) 

Ann.  New  York  Lyceum  Nat.  His.,  vol.  2,  p.  278, 
pi.  5,  figs.  4  aud  5  [3  and  4].  New  York,  1828. 
J.  E.  DoKay. 

Formation :  Cretaceous. 

Location  :  Delaware  and  Chesapeake  canal. 

—  sp.  undet.  Roemer.    (1849.) 

Texas,  p.  418.    Bonn,  1849.     F.  Boemer. 

Formation :  Cretaceous. 

Location  :  Waterfall  near  New  Braunfels,  Texas. 

—  sp.  undet.  Shamard.     (1853.) 

Expl.  Bed  r|ver,  Louisiana,  by  B.  B.  Marcy, 
p.  210,  pi.  6,  fig.  4.  Wash.,  1853.  B.  F.  Shu- 
mard. 

Formation :  Cretaceous. 

Location :  Cross  Timbers,  Texas. 

—  sp.  undet.  Meek.     (1859.) 

N.  W.  Terr.,  Bep.  Prog.  Assin.  and  Saskat,  Kxpl. 

Exped.    H.  T.  Hind,  p.   184.    Toronto,  1850. 

F.  B.  Meek. 
Formation:  Cretaceous. 
Location :  Two  Creeks,  Canada. 

—  8p.  undet.  Meek.    (1870.) 

Proc.  Am.  Philos.  Soc.,  vol.,  11, 1869-1870,  p.  429. 

Phlla.,  1871.    F.  B.  Meek. 
Formation  :  Cretaceous. 
Location :  Fountain  creek,  Colorado  city,  Colo. 

—  Hp.  undet.  Meek.    (1870.) 

Proc.  Am.  Philos.  Soc.,  vol.  11, 1869-1870,  p.  429. 

Phlla.,  1871.    F.  B.  Meek. 
Formation :  Cretaceous. 
Location  :  Mission  station,  N.  P.  9.  B. 
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Ammonites — Cuutiuned. 
^-^  sp.  nodet.  Tonla.     (1874.) 

Die  Zweite  Dntsche  Nordpolarfahrt,  Z welter 

Band,  p.  600. ,  Leipxlg,  1874.    Fr«nz  Tonla. 
Fonnatioii :  Jaraaic.  [Creti^eoiui  ?]. 
Location  :  Kohn  Island,  east  coast  of  Greenland. 


—  sp.  undet.  Whiteavea.    (1874.) 

Oeol.  Bar.  Can.,  Bep.  Prog,  for  1873-1874,  p.  262. 

Montreal,  1874.    J.  V.  WhiteaTea 
Formation:  Oretaceoua. 
Location :  Mauaimo  riTer,  VaDCoarer  ialand,  10 

miles  np. 


-  sp.  undet.  Whiteayes.    (1874.) 

Geol.  Bar.  Can.,  Bep.  Prog,  for  1873-1874,  p.  264, 

Montreal,  1874.    J.  F.  Whlteares. 
Formation :  Cretaceous. 
Location :  Below  Dodd  Narrows. 

— sp.  nndet.  Whiteaves.    (1876.) 

Geol.  Bur.  Can.,  Mes.  Foasi,  yoL  1,  pt.  1,  p.  47, 
pi.  3,  figs.  4,  4a.  Montreal,  1876.  J.  F.  Whir 
eaves. 

Formation:  Cretaceous. 

Location :  Queen  Charlotte  islands. 

-  sp.  nndet.  HUl.    (1889.) 

Geol.  Bur.  Texas,  Bull.   No.  4,  p.   22.   Ai^stin, 

1889.     R.  T.  Hill. 
Formation :  Cretaceous. 
Location :   Cow  creek  beds,  near  Travis  Peak, 

Texas. 

-  Schiel.     (1854.) 

Rep.  Ex  pi.  and  Bur.  B.  B.  B.  Mississippi  river  to 
Pacific  ocean,  vol.  2;  Bep.  SxpU  4l8t  parallel, 
N.  Lat.,  p.  109,  pi.  a,  ilg.  la.  Wash.,  1865. 
James  Bchiel. 

Formation:  Cretaceous. 

Ijocation :  Grand  river. 

-  White.    (1878.) 


Eleventh  Ann.  Bep.  U.  8.*  Oeol.  and  Geogr.  Snr 
Terr.,  p.  186.    Wash.,  1870.    C.  A.  White. 

Formation :  Cretaceous. 

Location:  Valley  of  Little  Thompson  creek, 
Colorado. 

Ampullixia(    f )  Gabb.    (1869.) 

Geol.  Bur.  Cal.,  Paleont,  vol.  2,  p.  161.  Phila., 
1869.    W.  M.  Gahb. 

Striata  n.  s.  Gabb.     (1869.) 

Geol.  Bur.  Cal.,  Paleont.,  vol.  2,  pp.  161-162,  pi. 

27,  fig.  40.    Phila.,  1869.    W.  M.  Gabb. 
Formation  :  Cretaceous. 
Location:  Martinez, Gal. 

Amuaium  conradi  n.  8. Whitfield.  (1885.) 

Mon.  U.  8.  Geol.  Bur.,  vol.  9,  pp.  52-63,  pi.  7,  figs. 

8-10.    Wash.,  1886.     R.  P.  Whitfield. 
Formation:  Cretaceous. 
Location  :  Haddonfield,  New  Jersej. 

—  lentioulare  uom.  prov.  Whiteaves. 

(1884.) 

Geol.  &  Nat.  Uiut.  Bur.  Can.;  Mes.  F^xw.,  toI.  1, 
pt.  8,  pp.  •i42-24.<,  pi.  32,  fig.  5.  Mon! real, 
1884.    J.  F.  Whiteaves. 

Formation :  Cretac(>ou8. 

liocatioii :  North  shore  of  Cumshewa  inlet 


Amusium — Continued. 

aimpUoum  (Con. ) Whitfield.    (1885. ) 

Mon.  U.S.  Geol.  Bur.,  vol.  9,  pp. 61-62,  pi.  7,  figs. 

11,12.    Wash.,  ISS.'i.     R.P.Whitfield. 
Formation:  Cretacious. 
Location :  Monmouth  county.  New  Jersey. 

Amnaaium  (Klein).  Meek.    (1865.) 

Geol.  Sur.  Cal.,  Geology,  vol.  1,  p.  478.  Pliilo., 
1866.    F.  B.  Meek. 

aurarium  n.  b.  Meek.    (1865.) 

Geol.  Sur.  OaL,  Geology,  vol.1,  pp.  478-479,  pl.l, 

figs.  6,  6a.    Phila.,  1866.    F.B.Meek. 
Formation :  Jurrassic  [Cretaceous?] 
Location  :  Mariposa  estate,  California. 

Anadema  sub.  gen.  (  H.  &  A.  Adams ) 

White.    (1889.) 
Bull.  U.S.  Geol.  Bur.  No.  61,  p.  17.    Wash.,  1K89. 
C.A.White. 

Ananohytea  ( Lam . )  Morton .    ( 1830 . ) 

Am.  Jour.  Bci.,  1st  sor.,  vol.  18,  p.  246.  New  Bbtven, 

1830.  B.  0.  Morton. 

oinctua  Morton.    (1830.) 

Am.  Jour.  Bci.,  Ist  ser.,  vol.  18,  pi.  3,  fig.  7.  New 
Haven,  1830.    S.  G.  Morton. 

cinctua  Morton.     (1830.) 

Jour.  Acad.  Nat.  Bci.,  Phila.,  vol.6, 1st  ser.,  1827- 

1831,  p.  200.    Phila.,  1827-1831.    B.  G.  Morton. 
Formation :  Cretaceous. 

cinotua  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret.  Gr.  U.  B.,p.  78.    Phila., 

18S4.    S.  G.  Morton. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

crucifema  n.  8. Morton.     (1830.) 

Am.  Jour.  Bci.,  lut  s«r.,  vol.  18,  p.  245,  pi.  3,  fig.  8. 

New  Haven,  1830.    B.  G.  Morton. 
Formation :  Ferruginous  sand  [Cretaceous.] 
Location :  New  Jersey. 

oruciferoa  Morton.    (1830.) 

Jour.  Acad. Nat.  Bci.,  Phila.,  vol.6,  lit  ser.,  1827- 
1831,  p.  201.    Phila.,  1827-1831.     B.  G.  Morton. 
Formation:  Cretaceouo. 

fimbriatua  n.  8.  Morton.     (1830.) 

Am.  Jour.  Bci.,  1st  ser.,  vol.  18,  pp.  246-246,  pi.  3, 

fig.  9.  New  Haven,  1830.  B.  G.  Morton. 
Formation:  Ferruginous  sand  [Cretaceous.] 
Location :  Now  Jersey. 

fimbriatua  Morton .    ( 1830. ) 

Jour.  Acad.  Nat.  Bci.,  Phila.,  vol.  6,  Ist  ser.,  1827- 
1831,  pp.  200-211.  Phila.,  1827-1831.  8.  «. 
Morton. 

Formation  :  Cretaceous. 

fimbriatua  Morton.    (1834.) 

Bynop.  Org.  Bern.  Cret.  Gr.  U.  S.,  pp.  78-79,  pi.  3, 

fig.  20.    Phila.,  1834.    B. O.Morton. 
Formation :  Cretaceous, 
lioration  :  New  Jersey. 
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Ananchytes — Continnetl . 
sp.  uudet.  Morton.    (1830.) 

Am.  Jour.  Sci.,  lat  aer.,  vol.  17,  p.  287.    New 

Haven,  1830.    8.  G.  Morton. 
Formation  :  Forroginons  aand    [Cretaceona.] 
Location :  United  States. 

Anatimya  n.  sub  gen.  Conr&d.    (1860.) 

Jonr.  Acad.  Mat.  Sci.,  Phila.,  vol.  4,  2dnr.,  1868- 
1860,  p.  276.    Phila.,  1866-1860.    T.  A.  Conrad. 

Anatina  (Lam.)  Gabb.    (1861.) 

Proc.  Acad.  Mat.  8c!.,  Phf  Uu,  for  1861,  p.  324.  Phila., 
1862.    Wm.  M.  Qabb. 

elegans  n.  8.  Eichwald.    (1871.) 

Geog.  Paleont.  Bamerk.  Halb.  Mang.  Aleutisclien 
InMln.,  pp.  119-121.  St.  PeterBbarg,1871.  S. 
Eichwald. 

Formation :  Gretaccoos. 

Loci^tion  :  Kadiak  and  Unalaaka  Itlanda.  Alaska. 

elliptica  n.  a.  Gabb.    (1861.) 

Proc.  Acad.  Nat.  8ci.,  Phila.  for  1862,  p.  224, 

Phila.,  1862.    Wm.  M.  Gabb. 
Formation :  G;retaceouB. 
Location  :  MuUica  hill.  Mew  Jersej. 

inequilateralis  n.  b.  Gabb.    ( 1864. ) 

Gaol.  8ur.  Oal.,  Paleont.,  vol.  1,  p.  161,  pi.  20, 
fig.  241.    Phihi.,  1864.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  North  aide  of  Siskiyou  mountains,  Ore- 
gon, near  the  stage  road. 

?  lata  n.  s.  Gabb.    (1864.) 

Geol.  8ur.  Cal.,  Paleont,  vol.  1,  p.  161,  pi.   22, 

fig.  126.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Pence*s  Ranch,  Butte  county.  Gal. 

— *  quadrata  n.  b.  Gabb.    (1869.) 

Geol.  Sur.  Gal.,  Paleont,  vol.  2,  p.  177,  pi.  29,  fig. 

64.    Phila.,  1860.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  North  shore  of  Departure  bay,  Manaimo, 

Vancouver  island. 

—  Buloatixian.B.  Shnmard.     (1861.) 

Proc.  Boston  Soc.  Nat  Hist.,  vol.  8,  1861  18G2, 

pp.  204,  206.    Boston,  1862.    B.  F.  Shumard. 
Formation:  Cretaceous. 
Location:  Ghatfield  point,  Navarro  county,  Texas. 

—  Bulcatina    (Shnmard)     Whiteaves. 
(1879.) 

Geol.  Sur.  Can.,  Met.  Foes.  vol.  1,  pt.  2,  pp.  139, 
140,  pi.  17,  flga.  6,  6a.  Montreal,  1879.  J.  F. 
Whiteaves. 

Formation:  Cretaceous. 

Location:  Sucia  islands. 

■ulcatiiia(ShninardT)  White.  (1889.) 

Bull.  U.  8.  Geol.  Sur.,  No.   51,  pp.  43-44,  pi.  6, 

ikg.  1.    Wash.,  1889.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Sucia  island. 

tryonianan.  s.  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont,  vol.  1,  pp.  150-161,  pi. 

29,  fig.  240.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Martinex,  Gal. 


Anatina — Con  tinned. 

tryonlana(?)     (Gabb)     Whiteaves. 

(1874.) 

Geol.  Sur.    Can.;   Bep.  Prog,    for  1873-1874,   p. 

266.    Montreal,  1874.     J.  F.  Whiteavee. 
Formation:  Cretaceous. 
Location:  Gabriola  island. 

tryoniana(Gabb) Whiteavee.  (1879.) 

Geol.  Sur.  Can.,  Mes.  Foes.  vol.  1,  pt  2,  p.  140. 

Montreal,  1879.    J.  F.  Whiteaves. 
Formation:  Cretaceous. 
Location:  Gabriola  Island. 

1 8p.  nndet.  Whiteaves.    (1874.) 

Geol.   Sur.   Can.,  Bep.   Prog,   for  1873-1874,  p. 

263.    Montreal,  1874.    J.  F.  Whiteaves. 
Formation:  Cretaceous. 
Location:  Nanaimo  river,  Vancouver  island,  two 

and  one-fourth  and  two  and  one-half  miles  up. 

Ancbistoma  parvulum  n.  b.  Whiteaves. 

(1885.) 

Geol.  and  Nat  Hist.  Sur.  Can.,  Cont  Can. 
Paleont.,  vol.  1,  pt  1,  pp.  19-20,  pi.  3,  figs.  2, 
2c,  b.    Montreal,  1886.    J.  F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  Old  Man  river,  two  miles  above  I^ye- 

•    graasflat,  Canada. 

Anohnran.  g.  Conrad.    (1860.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  4,  2dser.,  1868- 
1860,  p.  284.    Phila.,  1858-1860.     T.  A.  Conrad. 

(Conrad  typical. )  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  p.  324.  Woiih., 
1876.    F.  B.  Meek. 

abrupta  n.  b.  Conrad.    (1860. ) 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  4,  2d  ser.,  1858- 
1860,  pp.  284-286,  pi.  47,  flg.  1.  Phila.,  1868- 
1860.    T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Tippah  pounty,  Missiaslppi. 

abrupta  (Conrad)  Gabb.     (1868.) 

Am.  Jour.  Conch.,  vol.  4,  p.  146,  Ipl.  14,  flg.  13. 

Phila.,  1868.    Wm.  M.  Gabb. 
Formation:  Cretaceous. 

americana  (E.   ds  S.  sp.)  White. 

(1879.) 

Eleventh  Ann.  Rep.  U.  8.  GeoL  and  Geogr.  Sur.. 
Terr.,  p.  185.    Wash.,  1879.     C.  A.  White. 

Formation:  Cretaceous. 

Location:  Valley  of  Little  Thompson  creek,  Col- 
orado. 

americana  (E.  <&  S.  sp.)  Whiteaves. 

(1885.) 

Geol.  and  Nat.  Hist.  Sur.  Can.,  Cont.  Can.  Pale- 
out,  vol.  1,  pt  1,  pp.  48-49.  Montreal,  1885. 
J.  F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  South  branch  of  the  Saskatchewan;  Ross 
creek,  near  Irvine  station,  on  the  Canadian 
Pacitlc  railway;  Old  Wives  creek,  township  10, 
range  11,  wes(  of  3rd  principal  meridian; 
North  Woody  mountain,  on  a  branch  of  Old 
Wives  creek,  in  township  6,  range  4,  west  of  the 
same  meridian,  Canada. 
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Ajichnra — Con  tinned. 

arenarum     (Morton     sp.)      Gabb. 

(1876.) 

Proc.  Acad.   Nat.  8cl.,   PhUa.,  for  1876,  p.  298. 

Phila.,  1876.    Wm.  M.  Gabb. 
Formation:  Oretaceous. 
Location:  Patanla  creek,  Georgia. 


bella  n.  s.  Conrad.    (1874.) 


Seventh  Ann.  Bep.  U.  8.  Geo!,  and  Geogr.  Stir. 

Terr.,  p.  465.    Wash.,  1874.    T.  A.  Conrad. 
Formation:  Cretaceoas. 
Location:  [Near  Denver  and  in  the  South  Park, 

Colorado.] 


—  ?  carlnifera  u.  8.  Gabb.    (1869.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  2,  p.   166,  pi.  28, 

fig.  46.     Phila/,  1869.    W.  M.  Gabb. 
Formation :  Cretaceons. 
Location :  Ifartinez,  Ctfl. 

ezili8(Gabb)  Whiteaves.  (1879.) 

GeoL  Sur.  Can.,  Me*.  Fom.,  vol.  1,  part  2,  p.  123. 

Montreal,  1879.    J.  F.  Whiteaves. 
Formation:  Cretaceous. 
liOcation:  Sacia  islands. 

falciformis  Gabb.    (1868.) 

Am.  Jour.  Conch.,  vol.  4,  p.  146,  pi.  14,  fig.  14. 

Phila.,  1868.    Wm.  M.  Gabb. 
Formation:  Cretaceous. 

—  falciformis.  Gabb.     (1869.) 

(Jeol.  Sur.  Cal.,  Paleont.,  vol.  2,  p.  165.    Phila., 

1869.    W.  M.  Gabb. 
Formation :  Cretaceous. 
Location  :  Chico  creek,  Cal. 

—  ?  fuaiformis  (Meek  MSS.)  White. 

(1875.) 
Bep.  Geogr.  and  Geol.  Expl.  and  Sur.  west  of 

100th  meridian,  vol.  4,  part  1,  pp.  190-191,  pi. 

18,  fig.  4a.    Wash.,  1875.    C.  A.  White. 
Formation :  Cretaceous. 
Location :   East  bank  of  Bio  Puerco,  six  miles 

below  Casa  Salazi^n  ;  six  miles  west  of  Seboetto ; 

and  Cerro  Botunda,  New  Mexico. 

—  ?  fiiBifonniB  n.  s.  Meek.    (1877.) 

Bep.  Geol.  Expl.  40th  oarallel,  vol.  4,  part  1,  pp. 

160-lHl,  pi.  16,  figs.  2,  2a.    Wash.,  1877.    F. 

B.Meek. 
Formation :  Cretaceous. 
Location :  Water  tank  two  miles  from  Coalville, 

Utah,  and  on  Chalk  creek  above  Coalville. 

—  loaifomiiB  (Meek)  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  S.  OeoL  and  Geogr.  Sur. 

Terr.,  p.  238.    Wash.,  1870.    C.  A.  White. 
Formation :  Cretaceous. 
Location :  Coalville,  Utah. 

—  haydeni  n.  s.  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  185.    Wash.,  1879.    G.  A.  White. 
Formation :  Cretaceous. 
Location :  Fossil  ridge,  Colorado. 


Anchura — Continued. 

haydeni  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  pp.  311,312,  pi.  7,  flg.  lo.    Wash.,  1879. 

C.  A.White. 
Formation :  Cretaceous. 
Location:  Fifteen  miles  west  of  Greeley,  Colo., 

and  about  six  miles  south  of  Fort  Collins. 

ft 

monilifera  n.  b.  Gabb.    (1869.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  2,  p.  262,  pi.  36, 
flg.  7.    PhUa.,  1869.    Wm.  M.  Gabb. 

Formation :  Cretaceous. 

Location :  Sierra  de  los  Conchas,  near  Ariveclii, 
Sonora,  Mexico. 

?  ne^benyi  n.s.  Meek.    (1876.) 

Bep.  Expl.  Exped.  Santa  Fe,  New  Mexico,  tu 
junction  of  Grand  and  Green  rivers,  pp.  129- 
130,  pi.  2,  flg.  5.    Wash.,  1876.    F.  B.  Meek. 

Formation  :  Cretaceous. 

Location  :  Bio  de  la  Plata. 


—  nuptialis  n.  s.  White.    (1874.) 

Prelim.  Bep.   Invert.  Foas.;    Geogr.   and   Geol. 

Expl.  and  Sur.  west  of  100th  Meridian,  p.  24. 

Wash.,  1874.    C.  A.  White. 
Formation :  Jurassic?    Cretaceous. 
Location  :    Fifty  miles  north  of  Camp  Apache, 

and  five  miles  west  of  Mineral  Spring,  Arizona. 

—  ?  parva  (M.  &  H.)  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  328,  pi.  19, 
figs.  4a,  6.     Wash.,  1876.    F.  B.  Meek. 

Formation :  Cretaceous. 

Location  :  Yellowstone  river,  one  hundred  and 
fifty  miles  from  its  mouth. 

—  prolabiata  n.  b.  White.    (1876.) 

Bep.  G^ol.  UinU  Mts.,  pp.  121>122.     Wash.,  1876. 

C.  A.  >\Tiite. 
Formation :  Cretaceous. 
Location :  Upper  Kanab  and  Sink  Spring,  Utah. 

—  roBtrata  (Mort.)  Conrad.    (1875). 

B4)i).  Geol.  Sur.  N.  Carolina,  vol.  1.     Baleigh, 

1875.  W.  C.  Kerr.    App.  A,  p.  12,  pi,  2,  fig.  28. 
T.  A.  Conrad. 

Formation :  Cretaceous. 

Location :  Snow  Hill,  Greene  county,  North  Car- 
olina. 

Inadvertently  called  A.  rostrate  Should  be  A. 
pennata.    See  Proc  Acad.  Nat.  Sd.,  Phila.,  for 

1876,  p.  275.    Phila.,  1876. 

—  ruida  n.  8.  White.    (1876.) 

Bep.  Geol.  UinU  Mts..  pp.  120-121.    Wash.,  1876. 

C.  A.  White. 
Formation :  Cretaceous. 
Location :  Upper  BLanab,  Utah. 

—  stenoptera  (Ck>ldf.8p.)    Whiteaves. 

(1879.) 

Geol.  Sur.  Can.;  Mes.  Foes.,  vol.  1,  pt.  2,  p.  123,  pi. 
16,  figs.  11,  llo.  Montreal,  1879.  J.  F.  Whit- 
eaves. 

Formation :  Cretaceous. 

Location  r  Nanaimo  river,  two  miles  and  a  quar- 
ter up,  Vancouver  island. 
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Anchura — Con  tinned. 

?8ublevi8.  (M.&H.)  Meek  (1876.) 

Eep.  V.  8.  Q«ol.  Bur.  Terr.,  vol.  9,  pp.  327-3*28, 
pi.  19,  flg*.  3a,  h.     Wash.,  1876.     F.  B.  Me«k. 

ForniatioD  :  Crctai'ooiu. 

Location :  YeHowstone  riTor,  one  hundred  and 
fifty  miles  from  its  month. 

?  Bublevis    (M.    &   H.)  Whitfield. 

(1880.) 
Rep.  Geol.  Black  hills  of  Dakota,  p.  428.   Wash., 

1880.    B.  P.  Whitfield. 
Formation  :  Gretaceons. 

Location:  Near  Box-elder  cr?ek,  Black  hills, 
Dakota. 

tezana  (Roem.  8p.)  Gabb.    (1876.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1876,  pp.  298, 299. 

Phila.,1876.    Wm.M.Gabb. 
Formation :  Cretaceous. 

—  transversa  n.  b.  Oabb.    (1869.^ 

Geol.  Sur.  Cal.,  Paleont.,Tol.  2,  p.  165,  pi.  27,  fig. 

46.    Phila.,  1869.    W.M.Gabb. 
Formation :  Cretaceous. 
Location :  Martinez,  Cal. 

—  (Drepanocheilus)  amerioanaMeek. 

(1864.) 

Check  List  Invert.  Foes.  N.  Am.  Cret.  and  Jur. 

Smitlii»n.MiM:.Coll.,vol.7,  No.  177,  pp.  35-36. 

Wash.,  1864.    V.B.Meek. 
Formation :  Cretaceous. 
Location :  Idaho. 

(Drepanoobeilus)  amerloana.    (E. 

<&S.  sp.)  Meek.    (1876.) 

Rep.  U.  S.  Geol.  Sur. Terr.,  vol.9,  pp.  :i25-326,  pi. 

.*)2,  Hkb.  8a,  h.    Wash. ,  1876.    F.  B.  Meek. 
Formation :  Cretaceous. 
IxKation :   Moreau  river.  Long  lake,  and  other 

iocAlities ;  Yellowstone  river. 

(Drepanoobeilus)  mudgeana  n.  s. 

White.    (1879.) 

KIcventh   Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  pp.  312-4)13,  pi.  7,  figs. 3a,b.    Wash.,  1879. 

C.  A.  White. 
Formation :  Cretaceous. 
Locatiou  :  Deuison,  Texas. 

(Drepanoobeilus)     nebrasoensis. 

(£.  &,  S.  sp.)  Meek.    (1876.) 

Rep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  326-327,  pi. 

19,fig8.5a-c.    Wash.,  1876.    F.B.Meek.        . 
Formation:  Cretaceous. 
IxKation  :  Crow  creek,  near  Black  hills;  also  on 

Sage  creek,  near  the  Bad  Lands  of  White  river. 

(Drepanoobeilus)  nebrasoensis  (E. 

&  8.)  Whitfield.     (1880.) 

Rep.  Geol.  Black  hills  of  Dakota,  p.  429,  pi.  12,  figs. 

2,3.     Wash.,  1880.    B.  P.  Whitfield. 
Formation  :  Cretaceous. 
Location  :  On  the  east  fork  of  Beaver  creek,  three 

miles  west  of  Camp  Jenney,  Black  hills. 

(Drepanoobeilus)  prolabiata 

White.     (1879.) 

Eleventh  .\nn.  Rep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr., pp. 313-314, pi. 7, fig. 2a.    Wash.,  1879.    C. 

A.  White. 
Formation  :  Crotjiceous. 
Location  :  Upper  Kanab  and  Sink  Spring,  Utah. 


Anobura — Con  tinned. 

(Drepanoobeilus)  ruida    White. 

(1879.) 
Eleventh  Ann.  R^.  U.  S.  Geol.  and  Geogr.  Sur* 
Terr.,  p.  312,  pi. 7,  figs.  4,  a,  b.    Wash  ,  1879.    C. 
A.  White. 
Formation :  Cretaceous. 
Location  :  Upper  Kanab,  southern  Utah. 

sp.  nndet.  Bieek.    (1870.) 

Proc.Am.Philoe.8oc.,vol.  XI,  1869,  1870,  p.  430. 

PhiU.,1871.    F.B.Meek. 
Furroation :  Cretaceous. 
Location :  Dodson*s  ranch. 

?  White.    (1879.) 

Kleventh  Ann.  Rep.  U.  8.  Geol.  and  Qeo^r.  Sur. 
Terr., pp.  229-230.     Wash.,  1879.     C.  A.  White 
Formation :  Cretaceous. 
Location :  Dodd's  mnch  on  Ashley's  fork,  Utah 

AnciUaxia  (Lam.^  Gabb.    (1864.) 

Geol.  Sur.  GaL,  Paleont.,  vol.  1,  p.  100.  Phila., 
1864.    W.M.Gabb. 

elongata  n.  8.  Oabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont,  vol.  1,  p.  100,  pi.  18,  fig.  54. 

Phila.,  1864.    W.M.Gabb. 
Formation  :  Cretaceous. 
Location  :  Near  San  Diego,  east  of  Mount  Diablo, 

and  Clayton,  Cal. 

Anoylooeras  (d'Orb.)  Conrad.     (1855.) 

Proc.  Acad.  Nat.  Sci., Phila.,  for  1854,  1855,  p.  266. 
Phila.,  1856.    T.  A.  Conrad. 

•: approximans  n.  8.  Conrad.    (1855.) 

Piw-.  Acad.  Nat.  8ci.,  Phila.,  for  1854,  18.'i5,  p.  266. 

Phila.,  1856.     T.  A.  Conrad. 
Formation :  Cretaceous. 
Tx)cation  :  Arkansas. 

annulatum  (Shiimard)  White. 

(1888.) 

Twelfth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 
Terr.,P»irt  l,p.39,  pi.  18,  figs.  lOo,  h.  Wash., 
1883.    C.A.White. 

annulatus  n.  8.  Shnmard.    (1859.) 

Trans.  Acad.  Sci.,  St.  Louis,  vol.1, 1856-1860,  p.  505. 

St.  Louis,  1856-1860.     B.  F.  Shumaid. 
Formation  :  Cretaceous. 
Location  :  Shawnee  creek,  Grayson  county,  Texas. 

?   obeyennensis   n.    8.    M.    &   H. 

(1856.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1856,  pp.  71,  72. 

PhiU.,  1857.    Meek  A  Hay  den. 
Formation  :  Cretaceous. 
Location  :  Mouth  Cheyenne  river,  Nebraska. 

jenneyi  n.  s.  Whitfield.    (1877.) 

U.  S.  Geog^.  and  Geul.  Sur.  Rocky  mountain 
region  :  Prelim.  Rep.,  Paleont.,  Black  hills,  p|i. 
42-43.     Wash.,  1877.    R.  P.  Whitfield. 

Formation :  Cretaceous. 

Location  :  On  the  east  fork  of  Beaver  creek,  three 
miles  west  of  Camp  Jenney,  Black  hills. 
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Ancyloceras — Continued. 

jenneyi    (Whitfield)    Whitfield. 

(1880.; 

Rep.Oeol.  Black  hills  of  Dakota,  pp.  452-464,  pi. 

16,  figs.  7-9.    Wash.,  1880.     R.  P.  Whitfield. 
Formation :  Gretaceoos. 
I«ocatiuD  :  On  the  east  fork  of  BeaTvr  creek,  three 

miles  west  of  Camp  Jenney,  Black  hills. 

jenneyi    (Whitfieldl)     Stanton. 


(1887.) 

Proc.  Colorado  8ci.  Soc.,  toI.  2,  pt.  3,  for  1887. 

p.  187.    [Denrer,  1888.1    T.  W.  Stanton. 
Formation:  Cretaceous. 
lA>cation:  Al>out  five  miles  north  of  the  town  of 

Boulder,  Colorado. 

—  mortoni  (H.  &  M.  sp.)    H.  &.  M. 


(1854.) 

Hem.  Am.  Acad.  Arts  and  Set.,  toI.  6,  p.  411. 
Cambridge  and  Boston,  1855.     Hall  &  Mt^k. 
Formation:  Cretaceous. 

—  ?  nebrasoenflis  n.  b.  M.  4k  H.  (1856.) 

Proc  Acad.  Nat.  8ci.,   Phila.,   for  1856,  p.  71. 

PhiU.,  1857.    Meek  k  Haydeu. 
Formation:  Cretaceous. 
Location:   Iquor  creek,   north  fork,  Cheyenne, 

Nebradca. 

—  ?  nicolletii  n.  s.  H.  &.  M.    (1854.) 

Mom.  Am.  Acad.  Arts,  and  8ci.,  vol.  5,  n.  «.,  pp. 

397-398,  pi.  4,  fig.  4.     Cambridge  and  Ikxstuii, 

1855.    Hall  A  Meek. 
Formation:  Cretaceous. 
Location:  Great  Bend  of  the  Miscourri. 


percostatUB  Gahb.     (1869.) 


G«ol.  Sur.  Cal.,  Paleont.,  vol.  2,  pp.  ia8-i:jf»,  pi. 

24,  flg.  19.    Phila.,  1869.    W.  M.  Gubb. 
Formation  :  Cretaceous. 
Location :  California. 


—  percostatUB    (Gabb)    Whiteaves. 
(1882.) 

Proc.  and  Trans.  Roy.  Soc.  Canada,  vol.  1,  sec.  4, 
p.  82.    Montreal,  1883.    J.  F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  North  slope  of  Jarkasik  mountain, 
Canada. 

—  r^mondi  Gabb.    (1868. ) 

Oeol.  Sur.  Cal.,  Paleont.,  vol.  2,  p.  138,  pi.  23, 

flg.  17.    Phila.,  1809.     W.  M.  Gabb. 
Formation:  Cn'taceous. 
Location:  California. 

—  r^mondi  (Gabb)  Whiteaves.    (1882.) 

Proc.  and  Trans.  Roy.  Soc.  Canada,  vol.  1,  sec.  4, 
pp.  82,  83.     Montreal,  1883.     J.  F.  WbiU'aves. 

Formation:  Cretaceous. 

Location:  West  side  of  Fraser  river,  below 
Lytton  and  opposite  Boston  bar,  north  slo|)e  of 
JackaM  mountain,  Canada. 

—  r^mondi  CGabb)  Whiteaves.  (1884.) 

Gaol,  and  Nat.  Hist.  Sur.  Can.,  Mes.  Foas.,  vol. 
1,  pt.  3,  p.  212,  pi.  28,  figs.  2,  2a.     Montreal, 
Formation:  Cretaceous. 
Location:  North  Shore  of  rum.«huru  inlet. 


Ancyloceras — Continued. 

txicostatUB  n.  s.  Whitfield.     (1877. ) 

U,  S.  iioogr.  and  Geol.  Sur.  Rocky  Mt.  region: 
Prelim.  Rep.  Paleont.,  Bkick  hills,  pp.  43-44, 
Wash.,  1877.     R.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  On  the  Cheyenne,  near  French  creek. 
Black  hills,  Dakota. 

tricoBtatus  (Whitfield)  Whitfield. 

(1880.) 

Rep.  Geol..  Blat^k  hills  of  Dakota,  pp.  464-456, 
pi.  16,  figs.  7,  8.    Wash.,  1880.    R.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  On  the  Cheyenne,  near  French  creek. 
Black  Hills. 

?  uncum  (M.  &  H.)  Meek.    (1876.) 

Rep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9.  pp.  400-410, 
pi.  21,  figs.  Ifl,  b.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  South  fork  of  Cheyenne  river,  near 
the  Black  hills. 

(Hamites)   uncus  n.  s.  M.  j&  H. 

(1858.) 
Proc.  Acad.  Nat.  Sri.,  Phila.,  for  1858,  pp.  66-67. 

Phila.,  1869.    Meek  &  Hnyden. 
Formation:  Cretaceous. 
Location:   South  fork  of  Cheyenne   river,   near 

the  base  of  Black  hills. 

sp.  undet.    Gabb.     (1864.) 

G?ol.  Sur.  Cal..  Paleont.,  vol.  1,  pp.  78-79,  pi. 
15,  figs.  30,  30a.     Phila.,  1864.     W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  (:k)ttonwood  creek,  Arbuckle's  dig- 
gings, Cal. 

Angaria  (Bolt.)  Gabb.     (1864.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  1,  p.  121.  Phila., 
WA.     W.  M.  (iabb. 


-  cingulata  n.  s.  Gabb.     (1869.) 

Geol.  8iir.  Cwl.,  Paleont.,  vol.  2,  p.  264,  pi.  35, 
fig.  M.     Phila.,  1809.     Wm.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Sierra  de  loe  Conchas,  near  Ariverhi, 
Sonora,  Mexico. 

-  omatifwima  n.  s.  Gabb.    (1864.) 


Geol.  Sur.  Cal.,  Paleont.,  vol.  1,  p.  121,  pi.  *i(», 
^g.  78.     Phila.,  1804.     W.  M.  Gabb. 

Formation:  Crctacoous. 

Location:  Texas  Flat,  Placer  county,  Tuscan 
Springs,  Cal. 

Angulua  (sub.  gen.  Schumacher)  Meek. 

(1876.) 
Rop.  U.  S.  Geol.  Sur.  Terr.,  v^.   9,  p.  193.  Wash., 
1876.     F.  B.  Meek. 

Aniaomyon  n.  g.  M.  <&  H.     (1859.) 

Am.  Jour.  Sci.,  2d  ser.,  vol.  29,  pp.  33-:J5.  New 
Haven,  1860.     Meek  &  Uayden. 

alveolus  (M.  &  H.)  Meek.     (1876.) 

Rep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  p.  293,  pi.  18, 
figs.  4,  a,  h.     Wash.,  1876.     F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Yellowstone  river,  one  hundred  and 
fiftv  milen  above  its  mouth. 
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Anisomyon — Con  tinned . 

alveolus  (M.  &  H.)  Whitfield. 

(1880.) 

Bep.  Geol.  Black  hilb  of  tttkotd,  pp.  433-434, 
pi.  12,  fl«.  20.    WMh.,  1880.    R.  P.  Whitfield. 

Formation:  Cretaoeooa. 

Location:  On  Old  Woman  fork  of  the  Cheyenne 
river,  Black  hillt. 

alveolus  (M.  <&  H.)  White aves. 

(1885.) 

Geol.  and  Nat.  Hint.  Snr.  Can.    Cont.  Can.,  Pa- 

leont,  vol.  1,  pt  1,  p.  47.  Montreal,  1885.    J. 

F.  Whiteaves. 
Formation :  Cretaceona. 
Location :   White  Mod   rirer  (or  Frenchman's 

creek)  near  the  49th  parallel  and  sonth  of  Woodj 

mountain,  Canada. 

boreaUs  (Mort.  ep.)  White.    (1875.) 

Bep.  Geogr.  and  Geol.  Kxpl.  and  Sor.  west  of 
100th  meridian,  vol.  4,  pt.  1,  pp.  193-194,  pi. 
18,  figs.  9a,  b.    Wash.,  1876.     C.  A.  White. 

Formation :  Cretaceous. 

Location  :  Gallinas  creek,  New  Mexico. 

boreaUs  (M.  &  H.)  Meek.     (1876.) 

Rep.  U.  8.  Geol.  Sur.  Terr.,  toI.  9,  pp.  288-269, 
pi.  18,  figs.  9,  a-0.    Wa«h.,  1876.    F.  B.  Meek. 

Formation :  Cretaceous. 

Location :  Great  bend  of  the  Missouri  below  Fort 
Pierre. 

boreaUs  (Mort.)  Whitfield.    (1880.) 

Rep.  Geol.  Black  hills  of  Dakota,  p.  436,  pi.  12, 

figs.  21-23.    Wai»h.,  1880.    R.  P.  Whitfield. 
Formation :  Cretaceous. 
Location  :  Cheyenne  river.  Black  hills. 

borealis  (Morton)  Stanton.    (1887.) 

Proc.  Colorado  8cl.  Soc.,  vol.  2,  pt.  3,  for  1887, 
p.  186,  [Denver,  1888].    T.  W.  Stanton. 

Formation  :  Cretaceous. 

Location  :  About  five  miles  north  of  the  town  of 
Boulder,  Colorado. 

centrale  n.  8.  Meek.    (1871.) 

Fourth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  312.    Wash.,  1871.    F.  B.  Meek. 
Formation :  Cretaceous. 
Location :  Box-elder  and  Colorado  city,  Colorado. 

centrale  (Meek)  White.     (187^.) 

Rep.  Geogr.  and  Geol.  Expl.  and  Sur.  west  of 
100th  meridian,  vol.  4,  pt.  1,  pp.  194-195,  pi. 
18,  figs.  8<i,  6.  Wash.,  1876.  C.A.White. 

Formation :  Cretaceous. 

Location  :  Gallinas  creek;  New  Mexico. 

—  centraltf'(Meek)  White.    (1879.) 

-  EleTenth  Ann.  Rep.  U.  B.  Geol.  and  Gttugr.  Sur. 
Terr.,  p.  226.    Wash.,  1879.    C.  A.  White. 
Formation :  Cretaceous. 

Location  :  Near  White  river  Indian  agency,  Col- 
orado. 

—  centrale  (Meek)  White.    (1879.) 

Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Geog^.  Sur. 

Terr.,  p.  206.    Wash.,  1879.    C.  A.  White. 
Formation :  Cretaceous. 
Location :  Sage  creek,  Colorado. 


Anisomyon— Continued. 

centrale  (Meek)  White.    (1879. ) 

Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  pp.  303-304,  pL  9,  figel*^   Wash.,  1879. 

C.  A.  .White. 
Formation:  Cretaceous. 
Location  :  Box-elder  and  Colorado  city,  Colorado. 

centrale  (Meek)  Whiteaves.    (1885. ) 

Geol  and  Nat.  Hist.  Sur.  Can.  Cont.  Can.  IHt- 
leont.,  vol.  1,  pt.  1,  pp.  47-48,  pU  7,  figs.  1,  l.i, 
2,  So.    Montreal,  1885.    J.  F.  Whiteavea. 

Formation:  Cretaceous. 

Location :  Old  Wives  creek,  township  10,  range 
11,  west  of  3d  principal  meridian,  Canada. 

haydeni  n.  8  Shumard.    (1861.) 

Proc.  Boeton  Soc.  Nat.  Hist.,  vol.  8,  1861, 1862,  p. 

198.    Boeton,  1862.    B.  P.  Shumard. 
Formation:  Cretaceous. 
Location  :  Chatfield  point,  Navarro  county,  Texas* 

meekii  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont,  vol.  1,  p.  142,  pi.  21,  fits. 

105.    Phila.,  1864.    W.  M.  Gabb. 
Formation :  Cretaceouit. 
Location :  North  fork  of  Cottonwood  creek,  Cal. 

meekii  (Gabbt)  var.  Whiteavea. 

(1879.) 
Geol.  Sur.  Can.  Mee.  Foes.,  vol.  1,  pt.  2,  pp. 

129-130.    Montreal,  1879.    J.  F.  Whitwtves. 
Formation:  Cretaceous. 

Location  :  Banks  of  Trent  river,  above  the  fall«. 
Vancouver  Island. 

patelllfonnisn.  a.  (M.  &  H.)    (1859.) 

Am.  Jour.  Sci.,  2d  sen,  vol.  29,  pp.  33-86,  pi.  1, 
figs.  1-3.    New  Haven,  1860.    Meek  A  Hayden. 
Formation :  Cretaceous. 
Location:  Nebraska. 

patelliformis  (M.  &  H.)  Meek. 

(1876.) 

Rep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  pp.  290-291, 
pi.  18,  figs.  6tf-c,  and  «?.  Wash.,  1876.  F.  B.* 
Meek. 

Formation:  Cretaceous. 

Location :  Yellowstone  river,  one  hundred  and 
fifty  miles  above  its  mouth. 

patelliformis  (M.  &  H.)  Whitfield. 

(1880.) 
Bep.  GeoU  Black  hills  of  Dakota,  p.  436,  pi.  12, 

figs.  17, 18.    Wash.,  1880.    R.  P.  Whitfield. 
Formation :  Cretaceous. 
Location  :  On  Old  Woman  fork.  Black  hills. 

sezsulcatus    (M.  &  H.)    Meek. 

(1876.) 

Rep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  293,  pi.  18 
figs.  8a,  h.    Wash.,  1876.    F.  B.  Meek. 

Formation  :  Cretaceous. 

Location :  Yellowstone  river,  one  hundred  and 
sixty  miles  from  its  mouth. 

—  sexsulcatus  (M.  &  H.t)    Meek. 
(1877.) 

Rep.  Geol.  Expl.  40th  parallel,  vol. 4,  pt.  1,  p.  162 
figs.  4,  5.     Wash.,  1877.    F.  B.  Meek. 

Formation  :  Cretaceous. 

Location  :  Outer  sandstone  ridge,  southeast  of  La 
Porte,  Colorado. 
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AniBomyon-^ontinued. 

shumardi  (M.  Sl  H.)  Meek.    (1876. ) 

Rap.  U.  8.  G«oI.  8ur.  Terr.,  yol.  9,  pp.  289-290, 
pi.  18,  flgB.  7a-e.    Wash.,  1876.    F.  B.  Meek. 

Formmtion:  CreUceoui. 

IjOcatioD  :  Qre«t  bend  of  the  Mittoori,  below  Fort 
Pierre. 

subovatUB  (M.  <&  H. )  Meek.    ( 1876. ) 


B«p.  U.  S.  Geol.  Snr.  Terr.,  vol.  9,  pp.  291-292, 
pi.  18,  figs,  ftd  And  6.    Wash.,  1876.   F.  B.  Meek. 

Formation:  Cretaceooa. 

Location:  Yellowstone  river,  one  hundred  and 
finy  milea  aboVe  its  month. 

—  sabovatUB  (M.   <&  H.)  Whitfield. 
(1880.) 

Itop.  Geol.  Black  hills  of  Dakota,  pp.'434-435,  pi. 

12,  fig.  19.    Wash.,  1880.    R.  P.  Whitfield. 
Formation:  Cretaceous. 
IfOcation:  On  Old  Woman  fork. 


8p.  undet.  Meek.    (1870.) 


Proc  Am.  Philos.  Hoc.,  vol.  11,  1869-1870,  p.  429. 

PhiU.,  1871.    ¥.  B.  Meek. 
Tormation:  Cretaceous. 
Location :  Valley  of  Fountain  creek,  Colorado. 

sp.  undet.  Hill.    (1889.) 

Geol.  Snr.  Texas,  Bull.  No.  4,  p.  20.    Austin,  1889. 

R.  T.  HUl. 
Formation:  Cretaceous. 
Location:  San  Antooio,  Texas.  .. 

AniBorhynohuB  (sub.  gen.  Con.)  Meek. 
(1876.) 

Rep.  U.  8.  Geol.  8nr.  Terr. ,  vol .  9,  p.  241.  Wash. , 
1876.    F.  B.  Meek. 

AniBUB    (snb.  gen.  Fitzinger.)     Meek. 
(1876.) 

Rep.  U.  S.  Geol.  Bur.  Terr.,  vol. 0,  p.  536.  Wash., 
1876.    F.  B.  Meek. 

Anodonta  (Cavier)  White.     (1878.) 

Bull.  U.  8.  Geol.  and  Oeogr.  Sur.  Terr.,  vol.  4, 
No.  3,  p.  709.    Wash.,  1878.     C.  A.  White. 

corpulentoideB  n.  s.  Lea.    (1868.) 

Proc  Acad.  Nat.  8ci.,Phila.,for  1868,  p.  164.  Phila., 

1868.    Isaac  I^ea. 
Formation:  Cretaceous. 
Location:  About  six  miles  northeast  of  Camden, 

New  Jersey. 

corpulentoideB  (Lea.)  Whitfield. 

(1885.) 

Mon.  U.  &  Geol.  Sur.,  vol.  9,  p.  252,  pi.  36, 
fig.  1.     Wash.,  1885.    R.  P.  Whitfield. 

Formation:  Cretaceous. 

Location :  Fish  house,  Camden  county,  New 
Jeney. 

grandioideB  n.  8.  Lea.    (1868.) 

Proc  Acad.   Nat   8ci.,  Phlla.,  for  1«68,  p.  164. 

Phila.,  1868.    Isaac  Lea. 
Formation:  Cretaceous. 
Location:  About  six  miles  northeast  of  Camden, 

New  Jersey. 


Anodonta^ — Continoed. 

grandoideB  (Lea)  Whitfield.  (1885. ) 

Mon.  V.  8.  Geol.  Snr.,   vol.  8,  pp.  261-252,  ])1. 

35,  figs.  2,3.     Wash.,  1886.    R.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:    Fish  house,    Camden  county,    Nifw 

Jersey. 

parallela  n.  a.  White.    (1878.) 

Bull.  U.  8.  Geol.  and  Geogr.  Sur.  Terr.,  vol.  4, 
No.  3,  p.  709.    Wash.,  1878.    G.  A.  White. 

Formation:  Cretaceoiw. 

Location:  Valley  of  Crow  creek,  northern  Colo- 
rado, about  ten  miles  above  the  confluence  of  the 
creek  with  South  Platte  river. 

parallela  White.    (1879.)  . 

Xleventh  Ann.  Kep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  168.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Crow  creek  valley,  Colorado^ 


-  parallela  White.    (1883. ) 

Twelfth  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Sur. 
Terr.,  pt.  1,  p.  62,  pi.  24,  fig.  So.  Wash.,  1883. 
0.  A.  White. 

Formation:  Oretacaous. 

Location:  Yalley  of  Crow  creek,  northern  Colo- 
rado. 

-  parallela  White.    ( 1883. ) 

Third  Ann.  Rep.  U.  8  Geol.  8ur.,  p.  23,  pi.  19, 
fig.  6.     Wash.,  1883.    C.  A.  White. 

Formation:  Cretaceous. 

Location:  Valley  of  Crow  creek,  northern  Col«>- 
rado. 


parallela  f      (White)      Whiteaves. 


(1885.) 

«  Geol.  and  Nat.  Hist.  Snr.  Can.  Cont.  Can.  Paleont. 
vol.  1,  pt,  1,  p.  64.  Montreal,  1886.  J.  F.  Whit- 
eaves. 

Formation:  Cretaceous. 

Location:  South  Saskatchewan,  one  mile  below 
the  mouth  of  Bow  river,  Canada. 

—  propatoriB  n.  8.  White.    (1877.) 

Bull.  U.  S.  Geol.  and  Geogr.  Hur.  Terr.,  vol.  3, 
No.  3,  p.  601.     Wash.,  1877.     C.  A.  White. 

Formation:  Cretaceous. 

Location:  Dog  creek,  and  also  upon  the  north 
side  of  the  Missouri  river,  near  Birch  creek, 
Montana. 

—  propatoriB  White.    ( 1883. ) 

Third  Ann.  Rep.  U.  8.  Geol.  Sur.,  p.  23,  pi.  19, 

figs.  6-9.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Upper  Missouri  river  region. 

—  propatoriB  White.    (1883. ) 

Twelfth  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  pt.  1,  pp.  61-62,  pi.  24,  figs.  2a-d.    Wash., 

1883.    C.  A.  White. 
Formationi  Cretaceous. 
Location:  Dog  creek,  and  also  upon  tha  north 

aide  of  the  upper   Missouri  river,  near  Birch 

creek,  Montana. 
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Anodonta — Cou  tinned. 

propatorisT  (White)  Whiteavee. 

(1885.) 

Geol.  and  Ntt.  Hist.  Snr.  Can.  Cont.  Can.  Pa- 
leont.,  vol.  1,  pt.  1,  pp.  68-69,  pi.  9,  flgt.  2,  2a. 
Montreal,  1886.    J.  F.  WhiteavM. 

Formation:  Cretaceooa. 

Location  :  Forty-ninth  parallal,  fix  mil«a  weit  of 
the  first  or  loath  branch  of  the  Milk  rlTer; 
Big  Island  bend,  on  tba  Belly  river;  Milk  Hirer 
ridge;  Sonth  Saskatchewan,  eight  miles  above 
the  month  of  the  Bed  Deer  river;  Bed  Deer  river, 
township  21,  range  12,  west  of  4th  principal 
meridian;  near  BulPs  Head,  Canada. 

Anomia  ( Linn. )  Morton .    ( 1830. ) 

Am.  Jour.  8ci.,  Ist  ser.,  vol.  17,  p.  284.  New 
Ilaven,  1830.    8.  6.  Morton. 

andersonii  n.  s.  M.  &  V.    (1878.) 

Proc.  Acad.  Nat.  8ci.,  Phila.,  pt  2,  for  1878,  p. 

272,  figs.  1  and  2.    Phila.,  187)).    Masyck  A 

Yogdes. 
Formation:  Cretaceous. 
Location:   Artesian  well  on  the  Citadel  Green, 

Charleeton,  8.  C,  between  1,880  and  1,930  feet 

below  the  surface. 

argentarla  n.  s.  Morton.    (1833.) 

Am.  Jour.  Sci.,  1st  ser.,  vol  23,  p.  293,  pi.  6,  fig. 

10.    New  Haven,  1833.    S.  O.  Morton. 
Formation:  Ferruginous  sand.    [Cretaceous.] 
Location:  New  Jersey.    * 

argentarla  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret.  Or.  V.  8.,  p.  61,  pi.  6, 

fig.  10.    Phila.,  1834.    8.  G. Morton. 
Formation:  Cretaoeons. 
Location:  8t.  Georges,  Delanrare. 

argentarla  (Morton)  Gabb.    (1876.) 

Prqc  Acad.  Nat.  8ci.,  Phila.,  1876,  pp.  319,  320. 

Phila.,  1876.    Wm.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Pataula  creek,  Georgia. 

argentarla   (Mort.)   Whitfield. 

(1884.) 

Mon.  U.  8.  Geol.  8ur.,  vol.  9,  p.  42,  pi.  4,  figs. 

9-11.    Wash.,  1886.    B.  P.  Whitfield. 
Location:  Freehold,  N.  J. 

ooncentrica  n.  s.  Meek.    (1860.) 

Proc.  Acad.  Nat.  8ci.,  Phila.,  for  1860,  pp.  311- 

312.    Phila.,  1861.    F.  6.  Meelc. 
Formation:  Cretaceous. 
Location:   Near  Bear  river,  on  Sulphur  creek, 

lat.  410  12',  long.  110°  50^. 

concentrlca  Meek .    ( 1876. ) 

Bep.  Ezpl.  Great  Basin  Terr.  Utah,  p.  359,  pi.  4, 
fig.  3.     Wash.,  1876.     F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Bear  river,  near  the  mouth  of  Sul- 
phur creek,  Wyoming. 

ephippiom    ?     ( Lam. )     Morton. 

(1830.) 

Am.  Jour.  Sci.,  l«t  ser.,  vol.  17,  pp.  284,  28r). 

New  Haven,  1830.    8.  G.  Morton. 
Formation:  Ferruginous  sand.    [Cretaceous.] 
Location:  St.  Georges,  Del.,  and  other  places  in 
,    the  vicinity.     Near  Arneytown,  N.  J. 


Anomia — Continued. 

flemlngi  n.  8.  Meek.    (1859.) 

N.  W.  Terr.  Bep.  Prog.  Assin.  and  Saskat.  Kxi»l. 

Expod.,  H.  Y.  Hind,  p.  183,  pL  1,  figs.  2,  a. 

Toronto,  1859.    F.  B.  Meek. 
Formation:  Cretaceous. ' 
Location:  Little  Sooris  river,  Canada. 

?    gryphorhynohns   n.    8.    Meek.- 

(1872.) 

Fifth  Ann.  Bep.  U.  8.  Geol.    and  Geogr.   8ur. 
Terr.,  pp.  376-370.    Wash.,  1872.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Point  of  Bocks,  Wyoming. 

gryphorhynchus    (Meek)   White. 

(1879.) 

Eleventh  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Sur. 
Terr.,  pp.  166-167.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Crow  creek  valley,  Colorado. 

fi^Tphorhynchns    (Meek)    White. 

(1879.) 

Eleventh  Ann.  Rep.  U.  ^  Geol.  and  Geogr.  Sur. 
Terr.,  p.  208.    Wash.,  1879.    C.  A.  White. 

Formation:  Cretaceous. 

Location:  Yampa  valley,  near  Oafion  park,  Col- 
orado. 

gryphorhjrncbuB    (Meek)    White. 

(1879.) 
Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  8ur. 

Terr.,  p.  215.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Bitter  creek  valley,  two  miles  west  of 

Point  of  Bocks  station,  Wyoming. 

fi^TpliorhjrnchuB    (Meek)    White. 

(1879.) 

Eleventh  Ann.  Bep.  TJ.  8.  G^I.  and  Geogr.  Sur. 

Terr.,  p.  217.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Two  miles  below  Point  of  Bocks;  Crow 

creek;  Black  biittee,  Wyoming;  Yampa  valley* 

near  Cafton  park,  Colorado. 

gr3rpliorhynchns    (Meek)    White. 

(1883.) 

Twelfth  Ann.  Rep.  U.  8.  Geol.  and  G«ogr.  Sur. 
Terr.,  pt.  1,  p.  57,  pi.  26,  figs,  lo-c  Wash., 
1883.    C.  A.  White. 

Formation:  Cretaceous. 

Location:  Two  miles  below  Point  of  Bocks,  Wy- 
oming. 

gryphorhynchuB    (Meek)    White. 

(1883.) 

Tliird  Ann.  Bf^p.  U.  8.  Geol.  Sur.,  p.  16,  pi.  12, 

figs.  12-15.     Wash.,  1883.     C.  A.  White. 
Formation:  Cretaceous. 
Location:  Colorado  and  Wyoming. 

lineata  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont,  vol.  1,  pp.  203-.204,  pi. 

26,  fig.  193.    PhiU.,  1864.     W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Texas  flat,  Pence^s  ranch,  Chico  creek, 

etc.,  California. 
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Anomia — Contintied. 

liniliBra  n.  s.  Conrad.    (1875.) 

Rep.  G«ol.  Sur.  N.  Carolina,  vol.  1.  Raleigh' 
1875.  W.  C.  Kerr.  App.  A,  p.  2,  pi.  1,  flg.  I. 
T.  A.  ronnid. 

Formation:  Cretaceous. 
I  Ijocation:  Snow  Hill,  Greene  county,  North  Car. 

olina. 

lintea  n.  s.  Conrad.    (1875.) 

Rep.  Geol.   Snr.  N.  Carolina,  vol.  1.    Raleigh, 

1875.     W.C.Kerr.     App.  A,  p.  2.    T.A.Conrad. 
Formation :  Cretaceouf . 
Location :  The   Barn,   Cape  Fear  rirer,   Nortli 

Carolina. 


—  xnloronema  n.  s.  Meek.    (1875.) 

Biill.  U.  S,  Geol.  and  Geogr.  Sur.  Terr.,  vol.  I, 
No.l,2d  wr.  p.  43.    Wash.,  1875.     F.  B.  Moek. 

Formation :  Cretaceous. 

^iOcation :  Two  hundred  miles  east  of  Denver, 
Colorado. 


-  micronema  (Meek)  White.     (1879.) 

Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur^ 
Terr.,  pp.  166-166.    Wash.,  1879.    C.  A.  White! 
Formation  :  Cretaceous. 
Location  ;  Crow  creek  valley,  Colorado. 


micronema  (Meek)  White.     (1879.) 


Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  19().    W^ash.,  1879.     C.  A.  White. 
Formation :  Cretaceous. 
Location  :  Valley  of  B^otk  creek,  Colorado. 


micronema  (Meek)  White.     (1879.) 


Kleronth  Ann.  Rep.  U.  8.  Gi'ol.  aud  Geogr.  Sur. 

Terr.,  p.  208.     Wash.,  1879.    C.A.White. 
Formation :  Cretac«ous. 
Location :   Yamiw    valley,    near    CaQon     park, 

Colorado. 

—  micronema  (Meek)  White.     (1879.) 

Kleventh  Ann.  llep.  IT.  8.  Geol.  and  Geugr.  Sur. 

Terr.,  p.  211.    Wash.,  1879.     C.A.White. 
Formation :  Cretaceous. 
Location  :  Dan  forth  hills,  Colorado. 

—  micronema  (Meek)  White.     (1879.) 

Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  215.     Wa<ah.,  1879.     C.  A.  White. 
Formation  :  CretaceouH. 
Location  :  Rook  Springs,  Wyoming. 

—  micronema  (Meek)  White.     (1879.) 

Kleventh  Ann.  Rep.  U.  S.  Geol.  and  Ge(^r.  Sur. 

Terr.,  p.  217.     Wash.,  1879.     C.  A.  White. 
Formation  :  Cretaceous. 
Location  :    Black     buttes     aud    Rock    Springfi, 

Wyoming. 

—  micronema  (Meek)  White   (under 
valve.)     (1882.) 

Proc.  r.  S.  Nat.   Mum.,  vol.  5,  pp.  97-98,  pi.  3, 

ftg.  :i.     Wanh.,  18»;J.     C.A.White. 
Formation  :  Cretaceous. 
IfOcaMon  :  Northeastern  Colorado. 


Anomia— </ontinaed. 

micronema  (Meek)  White.     (1888.) 

Twelfth  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Sur. 
Terr.,  pt.  1,  pp.  67-58, pi.  26,  figs.  2a-.d.  Wash., 
1883.     C.A.White. 

Formation  :  Cretaceous. 

Location  :  From  a  shaft  sunk  on  the  Kansas 
Pacific  railroad,  two  hundred  miles  east  of  Den- 
ver, Colo.,  46  feet  below  the  surface. 

micronema  (Meek)  White.     ( 1883. ) 

Third  Ann.  Rep.  U.S. Geol.  Sur.,  p.  16, pi.  12,  figs. 

6-11.     Wash.,  1883.    C.A.White. 
Formation  :  Cretaceoug. 
*   Location  :  Northeastern  Colorado. 

micronema  (Meek)  Whiteaves. 

(1885.) 

Geol.  and   Nat.    Hist.    Sur.,    Can.     Cont.    Ciiu. 

Pftleont.,  vol.  1,  pt.  1,  p.  64.     Montreal,  1886. 

J.  F.  Whiteaves. 
Formation  :  Cretaceous. 
Location  :  South  Saskatchewan,  half  a  mile  below 

the  forks  of  the  Bow  and  Belly  rivers,  Canada. 

nitida  n.  s.  Meek.     ( 1876. ) 

Rep.  Expl.  Exped.,  Santa  Fe,  New  Mexico,  to 
Junction  of  Grand  and  Green  rivers,  p.  125,  pi. 
1,  flgs.  4a,  h.    Wash.,  1876.    F.  B.  Meek. 

Formation  :  Cretaceous. 

Location  :  Pope's  Well. 

obliqua  n.  s.  (M.  &  H.)    (1860.) 

JProc.  Acad.  Nat.  Sci.,  Phila.,  for  1860,  p.  181. 
Phila.,  1861.     Meek  A  Hayden. 

Formatioif :  Cretaceoutf. 

Location :  Near  mouth  of  Niobrara  river,  Ne- 
braska. 

?  obliqua  (M.  &  H.)  Meek.     (1876.) 

Rep.  V.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  22,  pi.  9, 

fig.  2.     Wash.,  1870.     F.  B.  Meek. 
Formation  :  Cretaceous. 
Location :     Near    tho    niouth    of  the    Niobrara 

river,  on  the  Missouri. 

obliqua  (M.  &  H.)     Whiteaves. 

(1889.) 

Geol.   and   Nat.    Hist.    Sur.,  Can.     Cont.    Can. 

Paleont.,  vol.  1,  pt.  2,  p.  187.     Montreal,  1889. 

J.  K.  Whiteaves. 
Formation  :  Cretaceous. 
Location :  Vermilion  river,  township  24,   range 

20  w.  ;  and  Ochru  river,  township  22,  range  17 

w.  Manitoba. 

perstrigosa  ii .  s.  Whiteaves.   ( 1885. ) 

Geol.  and  Nat.  Hist.  Sur.,  Can. ;  Cont.  Can. 
Paleont,  vol.  1,  pt.  1,  pp. 4-6,  pi.  1,  fig.  2.  Mon- 
treal, 1885.    J.  F.  Wliiteavea. 

Formation  :  Cretacfous. 

LiKuettion  :  Upper  Belly  river,  23  miles  above  the 
mouth  of  the  Waterton.  St.  Mary*s  river  seriee, 
Canada.  * 

propatoris  n.  B  White.     (1883.) 

Twelfth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  pt.  1,  pp.  14-15.  pi.  12,  fl^H.  I.mi,  b.    Wash., 

188:^.    <^.  A.  While. 
Formation  :  Creta^euus. 
Location :  Coalville,  Utah. 
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Anomia — Continued. 

propatoris  White.    (1883. ) 

Tbird  Ann.  Rep.  U.  8.   Geol.   8ur.,  p.  16,  pl.r>, 

figs.  6, 7.     Waah.,  1883.    C.  A.  White. 
Formation  :  Cretaceona. 
Location  :  Coalville,  Utah. 

raetiforxniB  n.  s  Meek.    (1877.) 

Rep.  Geol.  Ex  pi.  40th  parallel,  toI.  4,  pt.  1,  p. 

141,  fig.  1.    Waah.,  1877.    F.  B.  Moek. 
Formation :  Gretacepuik 
Location  :  Ridge  aoutheaat  of  Laporte,  Colorado 

territory. 

sellsefonniB  n.  8.  Conrad.    (1858.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  rol.  3,  2d  ser.  1865- 
1858,  p.  330.  pi.  34,  fig.  8.  Phila.,  1866-1868. 
T.  A.  Conrad. 

Formation:  Cretaceona. 

Location:  Owl  creek,  three  milea  north  of  the 
town  of  Ripley,  Mise. 

semiglobosa  (Gein.)Credner.  (1870.) 

Zeitach.  Dentsch.  Oeol.  Oee.  Band  22,  pp.  231-232. 

Berlin,  1870.    H.  (}redner. 
Formation:  Cretaceous. 
Location:   Woodbury     and    Haddonfleld,     New 

Jersey. 

Bubtrigonalis  n.  8.  M.  dbH.     (1860.) 

Proc.   Acad.   Nat.  Sci.,  Phila.,  for  I860,  p.    181. 

Phila.,  1861.    Meek  A  Hayden. 
Formation:  Cretaceous. 
Location:  Bijou  hill,  Nebraska. 

?  sabtrigonalis  (M.  <&  H.)  Meek. 

(1876.) 

Rep.  U.  8.  Geol.  8nr.  Terr.,  rol.  9,  pp.  22-23,  pi. 

16,  figs.  4a,  6.     Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Bijon  hill,  on  the  Missouri. 

tellinoides  n.  a.  Morton.    (1833. ) . 

Am.  Jour.  Sci.,  Ist  ser.,  vol.  23,  p.  294,  pL  6,  fig. 

11.    New  Haven,  1833.    8.  G.  Morton. 
Formation:  Ferruginous  sand  (Cretaceous). 
Location:  New  Jerray. 

tellinoidea  Morton.  (1834.) 

Synop.  Org.  Rem.  Cret.  Gr.,  U.  8.  p.  61,  pi.  6,  fig. 

11,  Phil.,  1834.    8.  G.  Morton. 
Formation  :  Cretaceous, 
liocation  :    New  Jersey,  etc. 

tellinoidea (Mort.)Wliitfield.  (1885.) 

Mon.  U.  8.  Geol.  Snr.,  vol.  0,  p.  43,  pi.  4,  figs.  12, 

13.    Wash'.,  1886.     R.  P.  Whitfield. 
Formation:  Cretac<»ouB. 
Location:  Holmdel  and  Freehold,  Now  Jentey. 

truncata  (Gein.)  Creduer.    (1870.) 

Zeitsch.  Deutach.  Geol.   Oes.   Band    22,  p.  232. 

Berlin,  1870.    H.  Credner. 
Formation:  Cretaceous. 
Location:    Woodbury    and     Uaddunfleld,     New 

Jersey. 

vancouverenaia  n.  8.  Gabb.    (1869.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  2,  p.  202,  pi.  33,  fip. 

102     Phila.,  1869.     W.  M.  Gabb. 
Formation:  Cretaceona. 
Location:  Departure  bay,  near  Nanaimo,  Van- 

ooQvar  Island. 


Anomia — Continued. 

vancouverenaia  (Gabb)  Whiteave8. 

(1879.) 

Geol.  Sur.  Can.,  Mes.  Foss.,  vol.  1,  pt.  2,  pp.  176- 
177,pl.20,flg«.5,5a-d.  Montreal,  1879.  J.  F. 
Wliiteaves. 

Formation:  Cretaceous. 

Location:  Banks  of  the  Trent  river,  Vancouver 
island,  above  the  falls. 

vancouverenaia     (Gabb)      White. 

(1889.) 
Bull.  U.S. Geol. Sur.  No. 61,  p. 86.    Wash.,  1889. 

C.  A.  White. 
Formation:  Cretaceous. 
Location:  Waldron  island. 

(Placunopaia  ? )  gr3rpliorhynchua 

Meek.    (1873.) 

Sixth  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Sur. 
Terr.,  pp.  609-611.    Wash.,  1873.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Two  miles  below  Point  of  Rocks,  Wy- 
oming. 

1  White.    (1878). 

Eleventh  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  234.    Waah.,  1879.    G.A.White. 
Formation:  Cretaceona. 
Location:  Coalville,  Utali. 

sp.  undet.  Hill.     (1888.) 

Ann.  Rep.  Geol.  Snr.  Arkansaa  for  1888,  vol.  2,  p. 

135.    Little  Rock,  1888.    R.  T.  Hill. 
Formation:  Cretaceous? 
Location:  Arkansas. 

Anthonya  n.  g.  Gabb.    (1864.) 

Geol.  Sur.  ChI.,  Paleont.,  vol.  1,  pp.  181-182. 
Phila. ,  18M.    W.  M.  Gabb. 

cultriformia  n.  8.  Gabb.     (1864.) 

Geol.  Sur.  Cal.,  Paleont,  vol.1,  p.  182,  pi.  a0,flga. 

2:«,236a.     Phila,,  1864.    W.M.Gabb. 
Formation:  Cretaceous. 
Location:  Near  Martinez,  Cal. 

Anthophylluni     (Schweigg.)     Morton. 

(1830.) 
Am.  Jour.  8<'i.,  1st  ser.,  vol.  17,  p.  288.  New  Haven, 
im).    S.G.Morton. 

atlauticum  n.  s.  Morton.    (1830.) 

.\ni.  Jour.  Sci.,  1st  ser.,  vol.  17,  p.  288.  New  Haven, 

1830.    S.G.Morton. 
Formation:  Ferruginous  sand  (Cretaceous). 
Lo<*ation:  01ouc««trter  county.  New  Jersey. 

atlauticum  Morton .    ( 1830. ) 

Am.  Jour.  Sci,  Ist  ser.,  vol.  18,  pi.  1,  figs.  9, 10.  New 
Haven,  1830.    S.G.Morton. 

atlauticum  Morton .     ( 1834 . ) 

Synop.  Org.  Rem.  Cret. Gr.  V.  S.,  p. 80, pi. l,flga. 9, 

10.    PhUa.,1834.    a  G.Morton. 
Formation:  Cretaceous. 
Location:  Gloucester  county,  New  Jeraey. 

Morton.    (1830.) 

Jour.  Acad.  Nat.  Sri.,  Phila.,  vol.  6,  Istaar.,  1827- 
1S31,  pp.  123-124.  Phila.,  1827-1831.  &  Q. 
Morton. 

Formation:  Cretaoeoua. 
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Aphrodina  n.  g.  Conrad..   (1868.) 

Am.  Jour.  Gooch,  rol.  4,  p.  246.  Phil*.,  1868. 
Wm.  M.  Oftbb. 

(8ub.  gen.  Conrad.)  Meek.  *<1876.) 

Rep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  179. 
WmU..  1876.    F.  B.  Meek. 

regia  n.  b.  Conrad.    (1875.) 

R«p.  GeoL  Bar.  N.  Carolina,  toL  1.  Baleigh, 
1875.  W.  G.  Kerr.  App.  A,  pp.  7-8,  pi.  2,  flg. 
7.    T.  A.  Cionrad. 

Formation:  Oetaceoiu. 

liocation  :  Snow  hill,  Greene  connty.  North  Garo- 
lina. 

tippcma   (Conrad    sp.)    Conrad. 

(1868.) 

Am.  Joar.  Conch,  rol.  4,  p.  246,  pi.  18,  flg.  6. 

Phila.,1868.    T.  A.  Gonrad. 
Formation :  Cretaceona. 

tippana  (Con.)  Whitfield.    (1885.) 

Mon.  U.  8.   Oeol.  Bar.,   rol.  9,  pp.  154-155,  pi. 

22,  flgt.  6,  7.    Warii.,  1886.    B.  P.  Whitfield. 
Formation :  Cretaceous. 
Location  :  Deep  cut  of  the  Holmdel  and  Keyport 

turnpike,  Monmouth  countj,  and  at  Ber.  6.  C, 

Schanck*0  pita,  Marlborough,  and  ftom  Cream 

ridge.  New  Jersey. 

Aporrhaia  (Petiver)  Conrad.    (1858.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  3,  2d  mt.,  1855- 
1868,  p.  330.    Phila.,  1855-1858.    T.  A.  Conrad. 

(Dillw.)  Gabb.    (1876.) 

Proc.  Acad.- Nat.  Sci.,  Phila.,  for  1876,  p.  299. 
Phila.,  1876.    Wm.  M.  Gabb. 

(Diliwyn  typical)  Meek.     (1876.) 


Hep.  U.  S.  Gool.  Sur.  Terr.,  vol.  9,  p.  320. 
Wash.,  1876.    T.  B.  Meek. 

—  (Diliwyn)  Meek.     (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  320-322. 
Wash.,  1876.    F.  B.  Meek. 

—  angulata  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Gal.,    Paleont.,  vol.  1,  p.  128,  pi.  20, 

flg.  84.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceonc. 
Location  :  Buirs  Head  point,  near  Martinez,  Gal. 

—  biangnlata    (M.    «fe    H.)     Meek. 
(1876.) 

Rep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  322-323, 
pi.  19.  flgH.  6o-c,  flg.  37,  p.  322.  Wash.,  1876. 
F.  B.  Meek. 

Fomiation  :  l.'retaceouH. 

Location :  Yellowstone  river,  one  hundred  and 
fifty  miles  from  its  mouth. 

—  ?  bicarinata  n.  s.  Gabb.     (1876.) 

Proc  Acad.  Nat.  Sci.  Phila.,  for  1876,  pp.  299- 

300.    Phila,,  18C7.     Wm.  M.  Gabb. 
Formation :  Cretaceous. 
Location  :  Pataula  creek,  Georgia. 

—  califomican.  s.  Gabb.    (1864.) 
Geol.  Sur.  Cfil.,  Paleont.,  vol.  1,  pp.  128-129,  pi. 

29,  figs.  230a,  b.    Phila,  1864.     W.  M.  Gabb. 
Formation  :  Cretaceous. 
Location:   Orestimba  cafion ;  Martinez;   Puerto 

cafion,  StaninlauB  county ;  Siskiyou  mountain, 

California. 


Aporrhaia — Continued. 

decemlirata  n.  8.  Conrad.    (1858.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  voL  3,  2d  sen,  1865- 
1858,  pp.  390-331,  pU  36,  flg.  U.  Phila.,  1865- 
1858.    T.  A.  Conrad. 

Formation :  Cretaceous. 

Location :  Owl  creek,  three  miles  north  of  the 
town  of  Bipley,  Miss. 

exilian.  8.  Gabb.    (1864.) 

Geol.  Sar.  Gal.,  Paleont,  vol,  1,  p.  129,  pU  29,  fig. 

23L    Phila,  1864.    W.  M.  Gabb. 
Fonnation:  Cretaceous. 
Location :  Martinez,  GaL 

foloiformia  n.  8.  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  1.  pp.  127-128,  pi. 

20,  flg.  83.    Phila.,  1864.    W.  M.  Gabii 
Formation:  Cretaceous. 
Location :  Tuscan  springs ;  Chico  creek ;  Pence's 

ranch,    Butte    county;   Texas    Flat,    Placer 

county,  California. 

meeki  n.  s.  Whitfield.    (1877.) 

U.  8.  Oeogr.  and  Geol.  Sur.  Bocky  Mt.  region ; 

Prelim.  Bep.  Paleont.  Black  hills,  p.  87.    Wash., 

1877.    B.  P.  Whitfield. 
Form:  Cretaceous. 
Location:  On  the  Cheyenne  river    near  Bapid 

creek.  Black  hills,  DakoU. 

meeki  Whitfield.    ( 1880. ) 

Bep.  GeoL  Black  hills  of  Dakota,  p.  426,  pi.  12, 
flg.  5.    Wash.,  1880.    B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location :  On  the  Cheyenne  river  near  Bapid 
creek.  Black  hills. 

newberryi  (Meek).    Whitfield. 


(1880.) 
Bep.  Geol.  Black  hills  of  Dakota,  pp.   426-426, 

pi.  12,  flg.  4.    Wash.,  1880.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location :  On  the  Bio  de  la  Plata. 

—  parva  n.  s.  (M.  &  H.)    (1860.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1860,  p.  178. 

Phila.,4861.    Meek  A  Hay^en. 
Formation :  Cretaceous. 
Location :    Yellowstone  river,  one  hundred  and 

fifty  miles  above  the  mouth,  Nebraska. 

— .  aublevia n.  8.  M.  &  H.    (1860.) 


Proc.  Acad.  Nat  Sci.,  Phila.,  for  1860,  p.  178. 

Phila.,  1861.    Meek  A  Hayden. 
Formation:  Cretaceous. 
Location  :  Yellowstone  river,  Nebraska. 

I — (Gk>niocheila)  oaatorenait  n.  b. 
Whitfield.    (1877.) 

U.  S.  Geogr.  and  Oeol.  Sur.  Bocky  Mt.  region ; 

Prelim.Bep.PaleontBIackhiIIs,  p.  38.    Wash., 

1877.    B.  P.  Whitfleld. 
Formation:  Cretaceous. 
Location :   On  the  east  fork   of  Beaver   creek. 

Black  hilU. 

—  ( Gk3niocheila )  castorensia  W  h  i  t  - 


field.    (1880.) 

Bep.  Geol.  Black  hills  of  Dakoto,  p.  427,  pi.  12, 

flg.  1.     Wash.,  1880.     B.  P.  Whitfield. 
Formation  :  Oetaceuus. 
Location  :   East  fork  of  Beaver  cre«k,BIack  liilU. 
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sp.  nndet.  Whiteaves.    (1874.) 

Geol  8ur.  Can.  Eep.  Prog,  for  1873-1874,  p.  263. 

Mootreal,  1874.    J.  V.  WhiteaTei. 
Formation :  Cretaceotu. 
Location  :  Nanaimo  rirer,  YancouTer  ialand,  two 

and  one-fourth  and  two  uid  one-half  miles  up. 

AptyohuB  (Meyer)  Baroena.    (1877.) 

An.  Mateo.  Nac.  Mex.,  tomo,  1,  pp.  89,  90. 
Mexico,  1877-1879.    M.  Baroena. 

arenasii  Barcena.    (1877.) 

An.  Mumo.  Nac.  Mex.  tomo  1,  pp.  90,  91,  figs. 

4-6.    Mexico,  1877-1879.    M.  Barcena. 
Formation :  Metosoic. 
Location :   Pefion  Blanco  inountains,  San   Luis 

pQloei,  Mexico. 

Arbacia  sp.  nndet.  Roemer.    (1849.) 

Texas,  p.  892.    Bonn,  1849.    F.Boemer. 
Formation:  Cretaoeous. 
Location :  New  Brannfels,  Texas. 

Area  [Linn.]  Say.    (1820.) 

Am.  Jour.  Sci.,  1st  sen,  toI.  2,  p.  45.    New  Haven, 

1820.    Thomas  Say. 
Formation :  Allarium  (Oretaceons). 
Location  :  New  Jersey. 

altiroBtilB  n.  b.  Oabb.     (1861.) 

Proc.  Acad.  Nat.  Sci.,  Phlla.,  for  1861,  p.  325. 

Phila.,  1862.    Wm.  M.  Oabb.' 
Formation :  Cretaceous. 
Location  :  Crosswicks,  New  Jersey. 

altiroBtiis  (Gabb)  Whitfield.  (1885.) 

Mong. U.S. Geol. Survey,  toI.  9,  pp.  82-83,  pi.  12, 

figs.  22, 23.    Wash. ,  1885.    B.  P.  Whitflold. 
Formation:  Cretaceous. 
Location  :  Crosswicks  ?  New  Jersey. 

— *-  brewerlana  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont,  vol.  1,  pp.  193-194, 
pi.  26,  flg.  181.    Phila.,  1864.    W.  M.  Oabb. 

Formation:  Grstaceous. 

Location:  Cottonwood  creek,  Shasta  county; 
Tuscan  Springs,  Tehama  county,  Cal. 

?  coalvillenBU  n.  a.  White.    (1876.  > 

Bep.  Geol.  Uinto  Mta.,  pp.  115-116.    Wash.,  1876. 

0.  A.  White. 
Formation:  Cretaceous. 
Location :  CoalviUe,  Utah. 

decurtata  n.  s.  Gabb.    (1864.) 

Oeol.  Sur.  Cal.,  Paleont.,  vol.  1,  p.  196,  pi.  31. 

figs.  265,  265a.    Phila.,  1864.    W.  M.  Gabb. 
Formation :  Crotaceous. 
Location  :  Bag  Cafion,  Napa  county,  California. 

equilateralis  n.  s.  Meek.    (1858.) 

Trans.  Albany  Inst.,  vol.  4,  pp.  39,  40.     Albany, 

1858-1864.     F.  B.  Meek. 
Formation :  Cretaceous. 
Location  :  Nanaimo,  Vancouver  island. 

?  equilateralis  (Meek  s p.)  Meek. 

(1876.) 

Bull.  U.  8.  Geol.  and  Geog.  Sur.  Terr.,  vol.  2, 
No.  4,  p.  357,  pi.  2,  flgs.  6,  6a.  Wash.,  187«. 
F.  B.  Mwk. 

Funnatioii :  Cretaceous. 

Location :  Nanaimo  ? ,  Vancouver  islan4. 


Area — Continued. 

ezaltata  (Nile. )  Credner.     (1870. ) 

Zeitsch.  Deutsch  Geol.  Ges.  Band.,    22,   p.  233. 

BerUn,  1870.    H.  Credner. 
Formation :  Cretaceous. 
Location :  New  Jersey. 

glabra  (Sow.)  Credner.    (1870.) 

Zeitsch.  Deutsch  Geol.    Ges.    Band.  22,  p.  23.1. 

Berlin,  1870.    H.  Credner. 
Formation :  Cretaceous. 
Location :  Tinton  Falls  and  Bloekwoodtown,  New 

Jersey. 

gratiota  n.  s.  Hill.    (1888.) 

*  Ann.  Bep.  Geol.    Sur.  Ark.,  for  1888,    vol.  2t 
p.  133,   pi.  4,  figs.  2,  2a.    Little  Bock,  1888. 
K.  T.  Hill. 
Formation:  Cretaceous (T). 

Loaitiou  :  Upper  part  of  gypsum  bluflb  of  the 
Little  Missouri  river,  Arkansas. 

gravida  n.  8.  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  1,  pp.  194-105 
pi.  30,  fig,  264.    Phila.,  1864.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Bag  Cafion,  Napa  county,  San  Luis 
Gonzags  ranch,  Pacheco*s  pass,  Cal. 

homil  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  I,  p.  194,  pi.  30,  fig. 

263.    Phila.,  1864.    W.  M.  Gabb. 
Formation;  Cretaceous. 
Location:  Near  Fort  Tejon,  California. 

llgeriensl»(d'Orb.)  Credner.   (1870.; 

Zeitsch.  Deutsch.  Geol.  Ges.,  Band  22,  pp.  233-234. 

Berlin,  1870.    H.  Credner. 
Formation:  Cretaceous. 
Location:  Tinton  Falls,  Eatontown,   Blackwood- 

town,  New  Jersey. 

r  parallela  n.  a.  Meek.    (1871.) 

Fourth  Ann.  Rep.   U.  S.  Geol.  and   Geogr.  Sur. 

Terr.,  pp.  3a)-a04.    Wash.,  1871.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Twelve  miles  southwest  of  Satina,  Saline 

county,  Kansas. 

proutiana  n .  s.  Shnmard.     ( 1859. ) 

Trans.  Acad.  Sci.,  St  Louis,  vol.  I,  1866-1860,  pp. 

601-602.    St.  Louis,  1856-1860.     B.  F.  Shumard, 
Formation:  Cretaceous. 
Location:  Comanche  peak  and  Parker  cuunty,  near 

the  Brazos  river,  Texas. 

quindecemradiata     n.     s.     Gabb. 


(1860.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1860,  p.  95,  pi.  2, 

fig.  1.     Phila.,  1861.    Wm.  M,  Gabb. 
Formation:  Cretaceous. 
Location:  Northerly  portions  of  New  Jersey. 

— quindecimradiata  (Gabb)  Whitfield. 

(1885.) 

Mon.  U.  S.  Geol.  Sur.,  vol.  9,  p.  208,  pi.  27,  figs. 

10-13.     WoMh.,  188r..     H.  P.  Whitfield. 
Formation;  Cretaceous.* 
Location:  Near  New  Egypt,  New  Jersey. 
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Area — Cod  tinned. 

rostellata  n .  h  .  Morton .     ( 1834 . ) 

Qjrnop.  Org.  Rem.  Crot.  Gr.  U.  S.,  p.  04,  pi.  3,  flg. 

11.    PhiU.,  1834.    8.  Q.  Mortun. 
Formation:  Cretaceous. 
Location:  Alabama. 

saffordii  n.  s.  Gabb.     (1860.) 

Joar.  Acad.  Nat.  Sci.,  Pliila.»  vol.  4,  2d  dt^r.,  lg.58- 
1860,  p.  397,  pi.  68,  Ag.  37.  Phila.,  1868>1860. 
Wm.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Hardeman  county,  Tennessee. 

Bubelongata  n.  s.  Conrad.    ( 1857. ) 

Bop.  U.  8.  and  Mex.  Bound.  Sur.,  vol.  1,  pt.  2,  p. 
148,  pL  6,  figs.  So,  b.  Wash.,  1857.   T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Between  El  Paso  and  Froutera. 


Btiloatiiia  n.  b.  £.  <&  S.    (1857.) 


Trans.  Acad.  Sci.,  St.  Louis,  vol.  1,  1856-1800,  p. 

39.    St.  Louis,  1856-1860.    Evans  &  Sbumanl. 
Formation:  Cretaceous.      * 
Location:  Woods  fork,   thrt^  railen  from  Gmnd 

river. 

— trapezoidea  (Geiu.)Credner.  (1870.) 

Zeitach.   Dentach.   Geol.  Ges.,  Band.  22,  p.  234. 

Berlin,  1870.     H.  Oredner. 
Formation:  Cretaceous. 
Location:  Brownville,  New  Jeraoj. 

—  onlopsis  n.  s.  Conrad.    (1853.) 

Jour.  Acad.  Nat  Sci.,  Pbila.,  vol.  2,  2d8or.,  \m\- 
1854,  p.  276,  pi.  24,  fig.  17.  PhiU.,  185(Mi'.'>4. 
T.  A.  Conrad. 

Formation:  CretacoQUS. 

Location:  Burlington  county.  New  Jersey. 

■^  ▼anoouverenais  n.  s.  Meek.    (1858.) 

Trans.  Albany  Inst.,  vol.  4,  p.  40.    Albanv,  185^- 

18M.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Nanaimo,  Vancouver  Island. 

—  (Barbatia)  parva-misBOurienaia  n. 
8.  Hill.    (1888.) 

Ann.  K^.  Geo!.  Sur.  ArkauMs  for  1888,  vol.  2, 
p.  133,  pi.  4,  figs.  5,  4a,  4ft,  pi.  2,  fig.  22.  Little 
Rock,  1888.     R.  T.  Hill. 

Formation:  Crotaoj-ous  (?), 

TiOcatiou:  ArkauKSS. 

—  (Cuculloea)  cor  data  n.  8.  M.  <&  H. 
(1856.) 

Proc.  Acad.  Nat  Sci.,  Phila.,for  1850,  p.  86.  Phila., 

1857.    Meek  ft  Hayden. 
Formation;  Cr«'tar«ons. 
L<ication:  Moreau  trading  iiost,  Nebraska. 

—  (CucuUaea)  inomata  n.  s.  M.  <&.  H. 

(1858.) 

Proc.  Acad-  Nat  Sri.,  Phi  la.,  for  1858,  p.  51.  Phila., 

1859.     Meek  ft  Hayden. 
Formation:  Jurassic. 
1/oration:  South wost<>rn  base  of  Black  hills;  also, 

around  Bear  butte,  on  cast  side  of  Black  hills. 

—  (Cncullsea)  ahumardi  n.8.  M.  <&  H. 
(1856.) 

Proc.  Acad.  Nat  Sci.,Phila.,  for  1856,  p.  86.  Phila., 

1867.    Meek  ft  Hayden. 
Formation:  Cretaceous. 
Location:  Moreau  trading  pott,  Nebraska. 

Bull.  102 4 


Area— Continued. 

fMacrodon)  eufalensia  n.  s.  Gabb. 

(1860.) 

Jour.  Acad.  Nat.  Sci.,  Pbiln.,  vol.  4,  2d  ser.,  1S08- 
1860,  p.  3'.>8,  pi.  68,  fig.  :i8.  Phila.  1858-l«rO. 
Wm.  M.  Gabb. 

Formation:  CretJicoou". 

Location:  Kufuula,  AInbainn. 

sp.  undet.  lioemer.     (1819.) 

Texas,  p.  4«M.     Bomi,  1845*.     F.  iti^fmer. 
Foriimtion:  Crotuceonsfi. 
Location:  Frcdprickslmrg,  TexaH. 

sp.  undet.  Koemer.     (1849.) 

TexAS,  ]).  401.     Boon,  IHiO.     K.  Itoemer. 

Formation:  Cretaceous. 

Location:  Ford,  near  New  Rraiiiifcls,  Texat. 

Hp.  undet.  Koemer.     (1852.) 

Kreido.  von  Texas,  p.  53.    Bonn,  1851.    F.  Boomer. 
Formation :  Ci^tacooufi. 
Location :  Fred'TlcltHburg,  Tex. 

sp.  undet.  Roomer.     (1852.) 

Kreido.  von  Texan,  p.  M.   Bonn,  l8-'»2.    F.  Roomer. 
Formation  :  Cretaceous. 

Location  :  Ford  of  the  GuHd«ilup«*,  Now  BraunfeN, 
Texas. 

.  Whiteaves.     (1882.) 


Proc.  and  Trann.  Roy.  Soc.,  Canada,  vol.  1,  sec. 

4,  p.  85.     Montreal,  188,1.     J.  F.  Whiteaves. 
Formation :  Cretaceous. 
Location :    North    slope   of    Jackass   mountain, 

Canada. 

Arceatea  (Suess)  Hyatt.     (1877.) 

Rep.  Cool.  Expl.  40th  parallel,  vol.  4,  pt  1,  pp. 
119-120.     Wash.,  1877.     Alphous  Hyatt. 

?  clrratua  n.  8.  White.     (1880.) 

Bull.  V.  ."*.  (Icol.  and  Oeo;:fr. Sur. Terr.,  vol.5.  No. 

n,  pp.  1 1<}-117.     Wash.,  18*40.     C.  A.  White. 
Foniiation :  Jura-Trias.     [Triassic] 
Lo«  atiou  :  LiKality  No.  1,  southeastern  Idaho. 

cirratua  White.     ( 1883. ) 

Twelfth  Ann.  I^'p.  V.  8.  (Jc«»l.  and  licogr.  Sur. 
Torn.,  pt.  1,  pp.  llrt  117.  Wa«h.,  lsS3.  C.  A. 
Whit.'. 

Fonnation  :  Trla-j<ir. 

Location  :  Locality  No.  1.  Within  the  limits  of 
Idaho,  aliout  sixty-fi^c  niilfK  north  of  the  bound* 
ary  line  between  that  territory  and  I'tah,  about 
eighteen  miles  Wv^st  of  the  boundary  lino  \fo- 
tween  Idaho  and  W^omiu^,  and  about  five  miles 
w(wt  of  (iray's  lake. 

gabbi  n.  8.  Meek.     (1877.) 

Uep.  G«»ol.  Kxpl.  40tli  iuirall»>1,  vol.  4,  pt  1,  pp. 
12l-l:::t,  pi.  10,  figs.  Oi,  b.  Wai»h.,  1877.  F.  B. 
Meek. 

Formation :  Triawic. 

Location  :  Wof^t  IIiiinlM>ldt  range,  near  Cotton- 
wood canyon,  Nevada. 

gabbi  (Meek)  Whiteave8.     (1887.) 

Qeol.  and  Nat.  Hist  Sur.  Can.,   vol.  2,  n.  sen, 

1886.    App.l,p.llOB.     Montreal,  1887.    J.  F. 

Whiteaves. 
Formation  :  Triassic. 
Loi-ation:  Bay  five  and  one-half  miles  west  of  Capo 

Commerell,  north  end  of  Vancouver  island. 
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Arcestes — Continued. 

gabbi  (Meek)  Whiteavea.    (1889.) 

Geol.    and    Nat.    Hist.    Sur.    Can.,  Cont.  Can. ; 

Paleont,  vol.  1,  pt.  2,  p.  Ul.     Montreal,  1889. 

J.  F.  WhlteaTcs. 
Formation :  Triansic. 
Location:  Bay  five  and  one-half  miles  west  of  Cape 

Commerell,  north  end  of  VancouTcr  ialand. 

?  perplanus  n.  s.  Meek.    (1877.) 

Bep.  Oeol.  Ezpl.  40th  parallel,  vol.  4,  pt.  1,  pp. 

120-221,  pi.  11,  flgs.  7,  To.    Wash.,  1877.    F.  B. 

Meek. 
Formation :  Triassic. 
Location :  Buena  Yista  canyon,  south  fork,  West 

Humboldt  range. 

?  White.    (1880.) 

Bull.  U.  8.  Geol.  and  Geogr.  8ur.  Terr.,  vol.  5, 

No.  1,  p.  117.    Wash.,  1880.    C.  A.  White. 
Formation :  Jura-Trias.    (Triassic.) 
Location :  Locality  No.  1,  southeastern  Idaho. 

?  White.    (1880.) 

Bull.  U.  8.  Geol.  and  Geogr.  Sur.  'Terr.,  vol.  5, 

No.  1,  p.  117.    Wash.,  1880.    C.  A.  White. 
Formation :  Jura-Trias.    (Triassic.) 
Location :  Locality  No.  1,  southeastern  Idaho. 

?  White.    (1883.) 

Twelfth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 
Terr.,  pt.  1,  pp.  117-118.     Wash.,  1883.    C.  A. 
White. 
Formation :  Triassic.  ' 

Location :  Locality  No.  1.  Within  the  Jimits  of 
Idaho,  about  sixty-five  miles  north  of  the 
boundary  line  between  that  territory  and  Utah, 
about  eighteen  miles  west  of  the  boundary  lino 
between  Idaho  and  Wyoming,  and  about  five 
miles  west  of  Gray*s  lake. 

A.rchaeoplaz  n.  g.  Stimpson.    (1863.) 

Bost.  Jour.  Nat.  Hist,  vol.  7,  1869-1863,  p.  684. 
Boston,  186:1     >¥i1Iiam  Stimpson. 

aignifera  n.  8.  Stimpson.    (1863.) 

Best,  Jour.  Nat.  Hist.,  vol.  7,  1859-1863,  pp.  684- 
689,  pi.  12,  figs.  1-4.  Boston,  1863.  William 
Stimpson. 

Formation :  Cretaceous. 

Location  :  Gay  head,  the  southwestern  extremity 
of  Marthas  Vineyard. 

Architectonica  (Bolt.)  Gabb.     (1861.) 

Proc.  Acad.  Nat.  Sci.  Phila.,  for  1861,  p.  321. 
Phila..  1862.    Wm.  M.  Gabb. 

abljottii  n.  s.  Gabb.     (1861.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1861,  pp.  321-322. 

Phila.,  1862.     Win.  M.  (liil.b. 
Formation  :  Cretaceous. 
Location :  Mullica  hill  and  Timl)er  rreck,  New 

Jersey  ;  Prairie  Bluff,  Alabama. 

cognata  n.  8.  Gabb.    (1864.). 

Geol.  Snr.  Cal.,  Paleont,  vol.  1,  p.  117,  pi.  20,  fig. 

72,  72a-<'.     Phila.,  1864.     W.  M.  Gabb. 
Formation :  Cretaceous. 
Location :  Seven  miles  south  of  Martinez,  near 

Clayton  ;  BulPs  Head  point,  near  Martinez,  Cal. 


Architectonica — Continued. 
hornii  n.  8.  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  1,  pp.  117-118,  pi.  20, 
figs.  224,  224a,  b.     Phila.,  1864.     W.  M.  Gabb. 
Formation :  Cretaceous. 
Location :  Near  Fort  Tejon,  Cal. 

inomata  n.  8.  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont,  vol.1,  p.  118,  pi.  20,  fig. 

73.    Phila.,  1864.    W.  M.  Gabb. 
Formation :  Cretaceous. 
Location:  Southwest  of  Martinez;  Tuscan  Springs, 

Tehama  county,  Cal. 

veatchii  n.  8.  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  1,  pp.  116-117,  pi.  19, 

fig.  71.    Phila.,  1864.     W.  M.  Gabb. 
Formation  :  Cretaceous. 
Location :  Tuscan  springs,  Tehama  county,  Cal. 

Arcomya  (Ag.)  Gabb.    (1869.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  2,  p.  179.    Phila., 
1869.    W.  M.  Gabb. 

crassiasiman.s.  Eiohwald.    (1871.) 

Geog. -Paleont.   Bemerk.   Halb.    Mang.  Aleut. 

Inseln.,  p.  127.    St.  Petersburg,  1871.    E.  Eich- 

wald. 
Formation :  Cretaceous. 
Location :  Alaska. 

undulata  n.  8.  Gabb.    (1869.) 

Geol.  Sur.  Cal..  Paleont.,  vol.  2,  p.  179,  pi.,  29,  fig. 

67.    Phila.,  1869.    W.  M.  Gabb. 
Formation :  Cretaceous. 
Location :  Indian  creek,  Butte  county,  Cal. 

Arcopagella  n.  g.  Meek.    (1871.) 

Fourth  Ann.  Rep.  U.  8.   Geol.   and  Geogr.  Sur. 
Torr.,  pp.  308-31)9.,    Wash.,  1871.     F.  B.  Mock. 

?  macrodonta  n.  8.  Meek.    (1876.) 

Rep.  U.S.  Geol.  Sur.  Terr.,  vol.  9,  pp.  202-203,  pi. 

1,  fig.  2.     Wash.,  1876.    F.  B.  Meek. 
Formation :  Cretaceous. 
Location  :  Big  Sibux  river,  three  miles  above  its 

mouth. 

mactroides  n.  8.  Meek.     (1871.) 

Fourth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.   Sur. 

Terr.,  pp.  309-310,  figw.  A.  &  B.  text.      Wash., 

1871.     F.  B.  Meek. 
Formation  :  Crotnceous. 
Location :  Twelve  miles  southwest  of  Salina,  Saline 

county,  Kansas. 

mactroides  (Meek)  Meek.  (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  202,  pi.  2,  figs. 

4a-rf.    Waslj.,  1876.     F.  B.  Meek. 
Formation :  Cretaceous. 
Location  :  Twelve  milcsBouthwost of  Salinft,SaIine 

county,  Kansas. 

Arcopagia  (Leach)  Conrad.     (1857.) 

Bep.  U.  S.  and  Mex.  Bound.  Sur.,  vol.  1,  pt.2,  p. 
149.     Wash.,  18:)7.     T.  A.  Courad. 

conoentrica  (d^Orb.)  Eichwald. 

Geog.-Paleont.  Bemerk.  Halb.  Mang.  Aleutischen 
Inseln.,  p.  171,  Tuf.  10,  fig«.  17,18.  St.  Peters- 
burg., 1871.     E,  Kichwald. 

Formation  :  Cretaceous. 

Location :  Alaska. 
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Arcopagia — Coutinaed. 

numismaliB  (d^Orb.)    Eiohwald. 

(1871.) 
Geol.  Paleont.  Bermerk.  Ilalb.  Mau^.,  Aleuti*cheu 

Inseln.,  pp.  122-123.    St.  Petersburg,  1871.    E. 

Eichwald. 
Formatiou  :  C'retacoous. 
Location  :  Kadiak  island,  Alaska. 

tezana  n.  s.  Roenier.    ( 1852. ) 

Krelde.  von  Texas;  pp.  46-47,  Taf.  6,  figs.  8a,  6. 

Bonn,  1852.    F.  Koemer. 
Formation  :  Cretaceous. 
Location  :  Fredericksburg,  Texas. 

tezanaCRoem.)  Conrad.    (1857.) 


Hop.  U.  8,  and  Mex.  Bound.  Sur.,  toI.  1,  pt.  2, 
p.  149,  pi.  4,  flgs.  3a,  b.  Wash.,  1857.  T.  A. 
Conrad. 

Formatiou  :  CretatJeous. 

Location  :  Leon  springe,  Texas. 

Arcopema  n.  g.  Conrad.    (1875.) 

Rep.  Geol.  Sur.  N.  Carolina,  vol.1.  Balcigh, 
1875.     W.  C  Kerr,  App.  A,  p.  5.     T.A.Conrad. 

carolinensis  n.  s.  Conrad.     (1875.) 

Bep.  Geol.  Sur.  N.  Carolina,  vol.  1.  Raleigh, 
1875.  W.  (•.  Korr.,  App.  A,  p.  5,'p3.  1,  fig.  6. 
T.  A.  Conrad. 

Formation :  Cretaceous. 

Location  :  Snow  hill,  Greene  county.  North 
Carolina. 

Arene  n.  g.  Conrad.     (1875.) 

Bcp.  Geol.  Sur.  N.  Carolina,  vol.  1.  Raleigh, 
1875.  W.  C.  Kerr.  App.  A.,  p.  fi.   T.  A.  Conrad. 

carolinensis  n.  s.  Conrad.    (1875.) 

*  Rep.  Geol.  Sur.  N.  Carolina,  vol.  1.  Kaloigh, 
1875.  W.  C.  Kerr.  App.  A.,  pp.  C-7,  pi.  2,  fig. 
19.     T.  A.  Conrad. 

Formation  :  Creta':eou5. 

IxK^ation  :  Snow  hill,  Gn'cne  county.  North  Car- 
olina. 

Arnioceras  n.  g.  Hyatt.    (1889.) 

Hem.  Mus.  Comp.  Zool.,  vdl.  IG,  pp.  161-162: 
Cambridge,  1889,     A.  Uyatt. 

humboldti  n.  b.  Hyatt.     (1889.) 

Mem.   MuR.   Comp.   Zool.,  vol.   10,  pp.  173-174, 

figs.  31-33.    Cambridge,  1879.     A.  Hyatt 
Formation :  Jurassic. 
Location  :  Humboldt  county,  Nevada. 

?  nevadanum(Gabb8p.)    Hyatt. 

(1889.) 

Mem.   Mus.    Comp.   Zool.,  vol.    16,  pp.    172-173. 

Cambridge,  18HI).    A.  Hyatt. 
Fomiatiop  :  Lower  Lias?   [Jurassic?] 
Location  :  Near  Volcano,  in  Nevada. 

Amiotites  n.  g.  ms.  (Hyatt)  Whiteavca. 
(1889.) 

Geol.  and  Nat.  Hist.  Sur.  Can.,  Cent.  Can. 
Paleout.,  vol.  1,  pt.  2,  pp.  I'l4-14.'i.  Montreal, 
1889. 

vancouverensis  Whiteaves.  (1889.) 

Gool.  and  Nat.  Hist.  Sur.  Can.,  Cont.  Can.  Paleont., 
vol.  l,pt.  2,  p.  140.  pi.  19.  fig.  2.  Montreal,  1W9. 
J.  F.  WkiteaveH. 

Formaticm :  Triussir. 

Location  :  Throe  lo<:alities  in  the  QueiMi  Charlotte 
Islands  ;  at  five  on  or  ut^r  the  north  or  north- 
west coast  of  Vancouver  island  ;  at  Hernandez 
island  in  the  Strait  of  Georgia. 


Arrhoges  (sub.  gen.  C^abb)  Meek.   (1876. ) 

Rep.    U.   8.   Geol.    Sur.    Terr.,   vol.   0,    p.  321 
Wash.,  187«.    F.  B.  Meek. 

Artemis  (Poli)  Conrad.    (1853.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  0,  1852-1853,  p. 
320.    Phila.,  1864.    T.  A.  Conrad. 

ezcavata  (Mort.   sp. )    Conrad. 

(1853.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  6,  1852-1853,  p. 

320.    Phila.,  185-1.    T.  A.  Conrad. 
Formation :  Cretaceous. 
Location  :  Arneytown,  New  Jersey. 

Asaphis  (Modeer)  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  1,  p.  154.  Pbila. 
1H64.    W.  M.  Gabb. 

multicostata  n.  s.  Gabb.    (1869.) 

Geol.  Sur.  Cal.,  Paleont^  vol.  2,  p.  181,  pi.  20, 
fig.  70.    Phila.,  1809.    W.  M.  Gabb. 

Formation :  Cretaceous. 

Location :  Crooked  creek  of  the  Des  Chutes  river, 
Central  (  regon,  east  of  the  Cascade  mountains. 

undulata  n.  s.  Gabb.    (1864.) 


New 


New 


Geol.  Sur.  Cal.,  Paleont.,  vol.  1,  p.  164,  pi.  22, 

fig.  129.    Phila.,  1864.     W.  M.  Gabb. 
Formation :  Cretaceous. 
Location  :  Texas  Flat,  Placer  county,  Cal. 

Aspidospira  sazlpara  n.  s.  Ehrenberg. 
(1854.) 

MIkrogeologie,  Taf.  32,  fig.  38.    Leipzig,  1854' 

C.  G.  Ehrenberg. 
Formation:  Cretaceous. 
Location :  Mississippi  region. 

Astacus  (Lam.)  Morton.     (1830.) 

Am.   Jour.  Sci.,   Ist  sor.,  vol.  17,  p.  287. 
Haven,  1830.    S.  G.  Morton. 

sp.  undet.  Morton.     (1830.) 

Am.  Jour.  Sci.,    Ist  ser.,  vol.  17,  p.  287. 

Haven,  18:«.    S.  G.  Morton. 
Formation  :  Ferruginous  sand  [Cretaceous]. 
Location  :  Chesapeake  and  Delaware  canal. 

sp.  undet.  Morton.     (1834.) 

Synop.  Org.  Rem.  Crot.  Gr.  U.  S.,  p.  74.    Phila., 

1834.    S.  O.  Blorton. 
Formation  :  Cretaceous. 
Location  :  Delaware. 

Astarte  (Sow.)  Conrad.     (1853.) 

Jour.  Acad.  Nat.  Sti.,  Phila.,  vol.  2,  2(1  ser.,  1860- 
1854,  p.  276.     Phila.,  185()-1K54.    T,  A.  Conra<L 

annosa  n.  s.  Conrad.     (1868.) 

Am.  Jour.  Conch.,  vol.  4,  p.  279,  pi.  20,  fig.  5. 

Phila.,  18C8.     T.  A.  Conrad. 
Formation  :  Triassic.     [(li-ctaceous.] 
LocHtiou  :  South  river.  New  Jersoy. 

appressa  n.  s.  Gabb.     (1869.) 

Am.  Jour.  Conch.,  vol.  6,  Phila.,  Irt69-I870,  pp 
12-13,  pi.  5,  fig.  10.  Phila.,  1870.  Wni.  m! 
Gabb. 

Formation  :  Jurawic. 

Locution  :  Volcano,  about  thirty  miles  southeast 
of  Walker's  lake,  Nevada. 
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?  arenofla  n.  s.  H.  A;  W.    (1877.) 

fiep.  Geol.  Expl.  40th  parallel,  vol.  4,  pt  2,  pp. 

297-298,  pi.  7,  figs.  20,  21.    Wash.,  1877.    Hall 

&  Whitfield. 
Formation :  Juranic  ? 
Location:    North  head   of  Chalk   creek,   Utah. 

Picked  np  in  the  debris,  and  of  no  stratigraphical 

importance. 

caelata  (Miill.)  Credner.    (1870.) 

Zeitflch.   Deutach.  Geol.  Ges.,  Band    22,  p.  236. 

3erlin,  1870.    H.  Creduer. 
Formation  :  Cretaceoua. 
Location  :  Woodbury,  New  Jersey. 

cardinioides  n.  s.  Whiteaves.  (1874.) 

Geol.  Snr.  Canada  Rep.  Prog,  for  1873-1874,  p. 
267,  pi.  (?)  fig.  3.  Montreal,  1874.  J.  F.  Whit- 
eaves. 

Formation :  Cretaceous. 

Location :  Northwest  bay,  Vancouver  island. 

cardinioideB  Whiteaves.    (1874.) 

Geol.  8ur.  Canada  Rep.  Prog,  for  1873-1874,  p. 

262.    Montreal,  1874.    J.  F.  Whiteaves. 
Formation :  Cretaceous. 
Location  :  Northwest  bay,  Vancoaver  island. 

carlottensis  n.  8.  Whiteaves.  (1889.) 

Geol.  and  Nat.   Uist.  Sur.  Canada,  Cont.  Can. 

Paleont.,  vol.  1,  pt.  2,  pp.  154-1&6.     Montreal* 

1889.    J.  F.  Whiteaves. 
Formation  :  Cretaceous. 
Location  :    East  side  of  Alliford  bay,  Moresby 

inland,  Q.  C.  I.,  south  side  of  Alliford  bay  ;  east 

end   of   Maud    island,  in  Skidegate   channel, 

Q.C.  L 

carlottensiB  Whiteaves.    (1889.) 

Geol.  and  'Nat.  Jlis.  Sur.  Canada,  Cont.  Can. 
Paleont,  vol.  1,  pt.  2,  p.  168.  Montreal,  1889. 
J.  F.  Whiteaves. 

Formation  :  Cretaceous. 

LiK-ation :  Rocky  mountains,  three  miles  north 
of  the  east  end  of  Devil's  lake.  Northwest  ter- 
ritory. 

conradiana  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  1,  p.  178,  pi.  24, 

fig.  161.     Phila  ,  1864.     W.  M.  Gabb. 
Formation  :  Cretaceous. 
Location  :  Texas  Flat,  Placer  county,  Cal. 

—-^conradiana  (Gabb)    Whiteaves. 
(1879.) 

Geol.  Sur.  Canada  Mes.  Fon.,  toI.  1,  pt  2,  p.  160, 
pi.  18,  fig.  6,  5a.  Montreal,  1879.  J.  F.  Whit- 
eaves. 

Formation :  Cretaceous. 

Location :  Sucia  'slands. 

conradiana  var.tuscana  (Gabb.) 

Whiteaves.     (1879.) 

Geol.  Sur.  Canada,  Mes.  Foss.,  vol.  1,  pt.  2,  pj. 

160-161,  pi.  18,  fig.  6.     Montreal,  1879.    J.  F. 

Whiteaves. 
Formation  :  Cretaceous. 
Location :    Northwest    bay,    Vancouver   island ; 

Sucia  islands. 
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corbicula  n.  s.  Conrad.    (1867.) 

Amor.  Jour.  Conch.,  vol.  3,  p.  12.     Phila.,  1867. 

T.  A.  Conrad. 
Formation :  Cretaceous. 
Location  :  Haddoufleld,  New  Jersey. 

crenalirata  n  s.  Conrad.    (1860.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  4,  2d  sen, 
1858-1860.  pp.  282-283,  pi.  46,  fig.  25.  Phila., 
1858-1860.    T.  A.  Conrad. 

Formation  :  Cretaceous. 

Location :  Eufanla,  Alabama. 

evanai  (H.&  M.)  Whitfield.    (1880.) 

B4»p.  G«ol.  Black  hills  of  Dakota,  p  413,  pi.  11, 
fig.  13.    Wash.,  1880.    R.  P.  Whitfield. 

Formation :  Cretaceous.     , 

Location :  On  the  Cheyenne  rirer,  near  Rapid 
creek,  Black  hilL*. 

fraglUa  n.  s.  M.  Sc  H.    (1860.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1860,  p.  183. 

Phila.,  1861.    Meek  ft  Hayden. 
Formation :  Jurassic. 
Location:   Southwest   base  of  the  Black  hillt, 

Nebraska. 

fragUis  M.  <fc  H.    (1865.) 

Paleont  upper  Missouri,  Smithson.  Cont  Knowl., 

vol.  14,  No.  172,  p.  94,  pi.  4,  fig.  7.    Wash.,  1865. 

Meek  A  Hayden. 
Formation :  Jurassic. 
Location :  Southwest  base  of  the  Black  hlllt. 

fragUis      (M;    <&    H.)     Whiteaves. 

(1878.) 

Canadian  Naturalist,  rol.  8,  n.  ser.,  No.  7,  pp. 

405-406.    Montreal,  1878.    J.  F.  Whiteaves. 
Formation:  Jurassic. 
Location :  Iltasyouco  river. 

fragUia     (M.    <&.   H.)     Whiteaves. 

(1878.) 

Geol.  Sur.  Canada,  Rep.  Prog,  for  1876-1877,  p. 

155.    Montreal,  1878.    J.  F.  Whiteavei. 
Formation :  Jurassic. 
Location  :  Iltasyouco  river,  British  Columbia. 

?fragiUB     (M.    <&   H.)     Whitfield. 

(1880.) 

Rep.  Geol.  Black  hills  of  Dakota,  pp.  363-364,  pi. 
5,  figs.  32,  33.    Wash.,  1880.    B.  P.  Whitfield. 
Formation  :  Jurassic. 
Location  :  Redwater  valley,  Black  hiJlB. 

germani  (Piot.  et  Camp.)  Eiohwald. 

(1871.) 
Gcog.-Paleont.  Bemerk.  Ilalb.  Mang.  Aleutischen 

Inseln,  p.  177,  Taf.  15,  fig.  13.    St  Petersburg, 

1871.    E.  Eichw^ald. 
Formation  :  Cretaceous. 
Location:   South  Bhore  of   Tnkusitun  bay  and 

west  shore  of  Konai  bay,  Alaska. 

gregaria  n.  s.  M.  &  H.    (1856.) 

Proc.  Acad.  Nat.  Sci.,   Phila..  for  1856,  p.  61 

Pliila,,  1857.    Meek  ft  ilayden. 
Formation :  Cretaceous. 
Location :  Yellowstone  river,  Nebraska. 
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Inomata  n.  b.  M.  &  H.    (1860.) 

Proc.  Ac«d.  Nat.  Sci.,  Pliila.,  for  ^860,  p.  183. 
Pbila.,  1861.    Meek  A  Hajden. 

FomiAtlon :  Juiunic. 

liOoation:  Southwest  baae  of  Black  hllli,  Ne- 
braska. 

Inomata  M.  <&  H.    (1865.) 

Talcont.  upper  Miwouri ;  Smitheon.  Cout. 
Kiiowl.,  vol.  14,  No.  172,  p.  94,  pi.  3,  figs.  12, 
a,  6.    Wasli.,  1865.    Meek  A  Hayden. 

Formation  :  Juraraic. 

LocatioD  :  Southwest  base  of  the  Black  hills. 

laBTia  n.  s.  Eichwald.    (1871.) 

Geog.-Paleont  Bemerk.  Halb.  Mang.  Aleutischen 
Inselu,  p.  178,  Taf.  16,  fig.  27.  St.  Petersburg^ 
1871.     E.  Eichwald. 

Formation  :  Cretaceous. 

Location  :  Alaska. 

llneolata  n.  s.  Roemer.    (1849.) 

Texas,  p.  404.    Bonn,  1849.    Boemer. 

Formation :  Cretaceous. 

Location  :  Ford  near  New  Braunfels,  Tex. 

lineolata  Roemer.    (1852.) 

Kreide.  von  Texas,  p.  51,Taf.7,figs.8a-o.    Bonn, 

1852.    F.  Boemer. 
Formation :  Cretaceous. 
T^ocatlon  :  Ford  of  the  Guadalupe,  New  Braunfels, 

Texas. 

mathewBonii  n.  B.  Gabb.    (1864.) 

Gool.  Sur.  CaI.,Paleont.,  vol.  1,  p.  179,  pi.  30, fig. 

258.    Phila.,1864.    W.M.Gabb. 
Formation  :  Cretaceous. 
Location  :  Near  Blartiuez,  California. 

octolirata  n.  s.  Gabb.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.4,  2d  ser.1858- 
1860,  pp.  394-395,  pi.  G8,  fig.  27.  Phila.,  1858-1860. 
Wm.M.Gabb. 

Formation  :  Cretaceous. 

Location :  Eufanla,  Alabama. 

packardi  n.  s.  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 
Terr.,  pt.  1,  p.  149,  pi.  37,  figs.  6a,  h.    Wash., 

1883.  C.A.White. 
Formation  :  Jurassic. 

Location  :  Near  Como  station,  Wyoming. 

paokardi  ( White) Whiteave8.(1884.) 

Geol.  and  Nat.  Hist.  Sur.  Can.  Mes.  Foss.,  vol.  1,  pt. 
3,  pp.  229-230,  pi.  30,  figs.  6,  6a,  b.     Montreal, 

1884.  J.F.Whiteavee. 
Formation:  Cretaceous. 

Location  :  East  side  of  Alllford  bay  ;  south  side 
of  AUiford  bay  ;  east  end  of  Maud  island. 

packardi(White)Whiteave8.(1887.) 

Geul.  and  Nat.  Hist.  Sur.  Can.,  vol.  2,  n.  sar,  1880. 
App.  I,  p.  112  fi.    Montreal,  1887.    J.  F.  Whit- 

Formation :  Cretaceous. 

Location  :  East  sUe  of  Winter  harbor.  Forward 
inlet. 


Astarte — Continued. 

parilia  n.  s.  Conrad.    (1853.) 

Jour.  Acad.  Nat.  Sci.,  Phihi.,voI.  2,  2d  8er.,1850- 
1854,  p.  276,  pi.  24,  fig.  IG.  Phila.,  l85U -1854.  T. 
A.Conrad. 

Formation :  Cretaceous. 

Locution  :  Monmouth  county.  New  Jersey. 

paulina  n.  s.  Eichwald.    (1871.) 

Geog.  Pttleont.  Bemcrk.  Halb.  Mang.  Aleutischen. 

Iuseln.,p.  133.    St  Petersburg,  1871.     E.  Eich, 

wald. 
Formation :  Cretaceous.     ' 
Location  :  St.  Paul  islaud,  Alaska. 

?  Btaxninea  n.  a.  Conrad.    (1870.) 

Am.  Jour.  Conch.,  vol.  6.  Phila.,  1870-1871,  p.  73 

Phila.,  1871.    T.A.Conrad. 
Formation  :  Cretaceous. 
Location  :  Bipley  Co.,  Miss.    [Bipley,  Tippah  Co., 

Miss.] 

texana  n.  b.  Conrad.    (1857.) 

Bep.  U.S.  and  Mex.  Bound.  Sur.,  vol.  1,  pt.  2,  p. 

152,  pi.  5,  fig.  9.     Wash.,  1867.    T.A.Conrad. 
Formation  :  Cretaceous. 
Location :  Western  Texas. 

thomaaii  n.  s.  Conrad.     (1855.) 

Proc.  Acad. Nat.  Sci.,  Phila.,  for  1854-1855,  p.  267. 

Phila.,  1856.    T.  A.  Conrad. 
Formations  Miocene  [Cretaceous?]. 
Location  :  Near  Mullica  hill,  New  Jersey. 

tuBoana  n.  8.  Gabb.     (1864.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.1,  p.  179,  pi.  30,  fig. 

267.    Phila.,1864.    W.M.Gabb. 
Formation :  Cretaceous. 
Location  :  Tuscan  Springs  ;  Pence's  ranch,  Butte 

county,  California. 

vancouverenBiB   n.  s.    Whiteaves. 

(1874.) 
Geol.  Sur.  Canada,   Bep.  Prog,  for  1873-1874,  pp. 
267-268,  pi.  [not  numbered],  fig.  4.     Montreal! 
1874.    J.  F.  Whiteaves. 
Formation :  Cretaceous. 

Location :  Northwest  bay,  Vancouver  island : 
coast  a  little  west  of  Northwest  bay. 

vancouverenaiB  Whiteaves.  (1874.) 

Geol  .Sur.  Canada,  Bop.  Prog,  for  1873-1874,  p.  262. 

Montreal,  1874.    J.  F.  Whiteaves. 
Formation :  Cretaceous. 
Location :  Northwest  bay,  Vancouver  island. 

ventricoBa  n.  8.   Meek.     (1864.) 

Geol.Sur.  Cal.,  Paleont.,  vol.1,  p.  50,  pi.  8,  fig8.5« 

5a.    Phila.,  1864.     F.  B.  Meek. 
Formation :  Jurassic. 
Location  :  Genossee  valley,  Plumas  county,  Cal. 

ventrico8a(Meek)  Whiteaves.  (1878.) 

Geol.  Sur.  Cannda,  Bep.  Prog,  for  1876-1877,  p.  156. 

Montreal,  1878.    J.  F.  Whiteaves. 
Formation :  Jurmssic. 
Location  :  Iltasyouco  river,  British  Columbia 

ventricoBa(Meek)  Whiteaves. (1878.) 

Canadian  Naturalist,  vol.8,  n.  ser..  No.  7,  p.  406 

Montreal,  1878.    J.  F.  Whiteaves. 
Formation :  Jurassic 
Location :  Iltasyouco  river. 
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veta  n.  8.  Conrad.     (1868.) 

Am.  Jour.  Conch.,  vol. 4, p. 279, pi. 20,  fig.  4.  Pliila., 

1868.    T.  A.  Conrad. 
Formation  :  Triassic  [CretaceouB]. 
Location  :  South  River,  New  Jersey. 

veta  (Con.)  Whitfield.    (1884.) 

Mon.U.  8.  Geol.  Sur.,vol.6,pp.  23-24,  pi. 2, fig.  1. 

Wa«h.,  1885.    B.  P.  Whitfield. 
Formation :  Cretaceous. 
Location :  Near  Washington,  Middlesex  county, 

New  Jersey. 

'washitensiB  n.  B.  Shnmard.  (1853.) 

£xp1.  Red  river,  Louisiana,  by  B.  B.  Harcy,  pp. 

200-207,  pi.  3,  fig.  3.      Wash.,    1864.      B.  F. 

Shumard. 
Formation:  Cretaceous. 
Location:  Camp  Mo.  4,  Croes  Timbers,  Texas. 

sp.  undet.    Urquiza.     (1882.) 

An.  Min.  Fomento  Bep.  Mex.,  tomo  7,  p.  224, 
flg.  14.    Mexico,  1882.    M.  Urquiza. 

Formation:  Cretaceous. 

Location :  Dolores  mine,  Coalcoman  district,  state 
of  Michoacan,  Mexico. 

(=A.  minima  in  list). 

?  Lyell.     (1847.) 

Quart.  Jour.  Geol.  Soc.,  Lond.,  vol.  3,  p.  275,  flg. 

66.    liondon,  1847.    C.  Lyell. 
Formation  :  Jurassic  ?  (Triassic  ?) 
Location  :  Near  Blackheath,  Virginia. 

Asterias  [Linn.]    Morton.    (1834.) 

Synop.  Org.  Bem.  Cret.  Or.  U.  8.,  p.  74.  Phila., 
1834.    8.  G.  Morton. 

?  dubium   n.   8.    Whitfield.  (1877.) 

U.  8.  Geogr.  and  Geol.  8ur.    Bocky  Mt.  region, 

Prel.Bep.  Paleont.  Black  hills,  p.  15.    Wash., 

1877.    B.  P.  Whitfield. 
Formatloi^  Jurassic. 
Location:  Park  sands  seventy  feet  above  the  red 

beds,  on  the  east  side  of  8pearflsh  creek,  neurits 

Junction  with  the  Bod  water,  northeast  of  Crow 

peak.  Black  hills,  DakoU. 

?  dubium  Whitfield.     (1880.) 

Bep.  Geol.  Black  hills  of  Dakota,  pp.  344-315, 
pi.  3,  fig.  3.    Wash.,  1880.    B.  P.  Whitfield. 

Formation:  Jurassic. 

Location:  On  the  east  of  Spearfish  creek,  near  its 
Junction  with  the  Bedwater,  Black  hills, 
Dakota. 

sp.  nndet.  Morton.     (1834.) 

Synop.  Org.  Rem.  Cret.  Gr.  U.  8.,  p.  74.     Phila., 

1834.    S.  G.  Morton. 
Formation:  Cretaceous. 
Location :  South  Carolina. 

Astrea  cretacea  n.  b.  Bolsche.     (1870.) 

Z6itsch.  Deutsch.  Geol.  Ges.,  Band  22,  pp.  216-217. 
.     Berlin,  1870.    Wilh.  Bolsche. 
Formation  :  Cretaceous. 

Location :  Woodbury  and  Uaddonfiold,  New 
Jersey. 

AstTOCcenia  (E.  <&  H.)  Gabb.     (1864.) 

Geol.  Sur.  Cal.,  Paleont.,  vol,  1,  p.  208.  Phila., 
1864.     W.  M.  Gabb. 


Astroccouia — Continued. 

guadalupsB  n.  s.  Roenier.     (1849.) 

Texas,  pp.  391-392.     Bonn,  1849.    F.  Rcx«raer. 

Formation:  Cretaceous. 

Location:  Hill  north  of  New  Braunfulf>,  Texas. 

gaadalupae  Roemer.    (1852.) 

Kreide.  von  Texas,  p.  87,  Taf.  10,  figs.  8,  a,  l». 

Bonn,  1852.    F.  Boemer. 
Formation:  Cretaceous. 
Location:  Left  bank  of  Comal  creek,  near  New 

Braunfels,  Texas. 

irregulaxlB  n.  s.  Whiteaves.  (1884.) 


Geol.  and  Nat.  Hist.  Sur.  Can.,   Mes.  Foss.,  vol. 

1.  pt.  3,  p.  246,  pi.  33,  flg.  1.      Blontrial,  1884. 

J.  F.  Whiteaves. 
Formation:  Cretaceous. 
Location:  South  side  of  Maud  island,  Skidegate 

channel,  west  of  Alliford  bay. 

?  petrosa  n.  b.  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  1,  p.  208.  pi.  31, 

figs.  274.  274a.    Phila.,  1864.     W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  One  mile  west  of  Martinez,  California. 

Ataphrus  n.  g.  Gabb.    (1869.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  2,  p.  171.     Phila., 
1869.    W.  M.  Gabb. 

compactuB  Gabb.    (1876.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1876,   p.  303. 

Phila.,  1876.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  North  Carolina. 

crasBUB  n.  a.  Gabb.     (1869.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  2,  p.  171,  pi.  28, 

fig.  54.     Phila.,  1869.     W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Martinez,  California. 

kerri  n.  b.  Gabb.     (1876.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1876,  pp.  303-304, 

pi.  17,  fig.  10.    Phila.,  1870.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  North  Carolina. 

Athleta  n.  Bnb.  gen.  Conrad.     (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4,  2d  ser.  1868- 
1860,  p.  292.    Phila.,  1858-1800.    T.  A.  Conrad. 

AtresiuB  n.  g.  Gabb.     (1869.) 

Geol.   Sur.   Cal.,   Paleont,   vol.   2,   pp.    168-169. 
Phila.,  1869.    W.  M.  Gabb. 

liratuB  n.  s.  Gabb.     (1869.) 

Geol.  Sur.  Cal.,  Paleont,  vol.  2,  ]>.  169,  pi.  28, 

fig.  60.     Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:   Colusa  county,  southeast  of  the  Hot 

Sulphur  Springs,  California. 

Aturia  (Bronn)  Gabb.     (1864.) 

Geol.  Sur.  Cal.,  Paleont,  vol.  1,  p.  69.    Phila., 
18G4.     W.  M.  Gabb. 

mathewBonii  n.  s.  Gabb.     (1864.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  1,  pp.  69-60,   pi. 

17,  flg.  31.     Phila.,  18G4.    W.  M.  Gabb. 
Formation:  Cretaceoui*. 
Locution:    Martinez  and  Clayton  (Div.  A),  and 

(Canada  de  las  Uvas  (Div.  B  Cal.) 
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(1865.) 

p.  479.     rUila.i 

Eichwald. 


Asturia — Con  tinned. 

mathe^^sonii    (Gabb)    Conrad. 

(1867.) 

Am.  Jour.  Conch,  vol.  3,  p.  6.    Phi  la.,  18G7.    T. 

A.  Conrad. 
Formation:  Cretaceous. 
Location:  California. 

Aucella  (Keyserlin^)  Meek. 

Geol.  Sur.  Cal.,  Geology,  vol.  1, 
1865.     F.  B.  Meek. 

conoentrica  (Fiscb.) 

(1871.) 

Geog.  Paleont.,  Beraerk.  Halb.  Maog.  Aleutischcn 
Inseln,  pp.  186-187,  Taf.  17,  flg».  1,  2.  St.  Peters- 
burg, 1871.     E.  Eichwald. 

Formation:  Cretaceous. 

Location:  Konai  bay,  Alaska. 

concentrica    (Keyserling)     Toula. 

(1874.) 

Die    Zwcite    Deutsche    Nurdpolarrahrt.    Zwciter 

Band.  p.  r>03.    Leipzig,  1874.    Franz  Toula. 
Formation:  Juraiaic  [Cretaceous?]. 
Location:  Kuhn  island,  east  coast  of  Greenland. 

concentrica  Fischer.    (1875.) 

Voyages  a  la  cute  Nord-Ouest  de  I'Am^rique,  pp. 

»4-35,  1)1.  a,  figs,  4-6,  par,  Alph.  L.  Piiiart, 

Paris,  187P.    P.  Fisclier. 
Formation :  Jurassic  [Cretaceous  ?]. 
Iteration:  Alaska. 

concentrica  White.    (1888.) 

Mon.  U.  S.  Geol.  Sur.  vol.  13,  pp.  220-232,  pi.  4, 

figs.  11-15.    Wash.,  1888.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Fossil  Point,  Port  Mliller,  Alaska. 

concentrica  White.    (1888.) 

Mon.  U.  8.  Geol.  Sur.  vol.  13,  pp.  226-232,  pi.  4, 

tii^B.  16-20.    Wash.,  1888.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Near  Knoxville,  California. 

concentrica  White.    (1889.) 

Mon.  U.  8.  Geol!  Sur.  vol.  13,  pp.  226-232,  pi.  4, 

fig.  21.    Wash.,  1888.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Washington. 

concentrica   yar.    crassicolliB. 

(Keys.)    Tonla.     (1874.) 

Die  Zweite   Deutsche  Nordpolarfahrt.     Zwciter 

Band,  p.  504.    Leipzig,  1874.    Franz  Toula. 
Formation:  Jurassic  [Cretaceous?]. 
Location:  Kuhn  island,  east  coast  of  Greenland. 

concentrica   yar.    inflata    n.  yar. 

Toula.     (1874.) 
Die    Zweite  Deutsche    Nordpolarfahrt.    Zweitcr 

Band.  p.  504.     Leipzig,  1874.    Ynuz  Toula. 
Fonnatiun:  Jurassic  [Cretaceous?]. 
Loiuitiou:  Kuhn  island,  east  coast  of  Greenland. 

-  concentrica    yar.    rugosa    (Keys.) 

Toula.     (1874.) 
Die  Zwoite  Deutsche  Nordpolarfahrt.     Zweiter 
Hand.  pp.  SOa-.^m,  Taf.  2,  flgK.  2a,  </,  and  fig.  3. 
Leipzig,  1874.     Franz  Toula. 
Formation:  Jurassic  [Cretaceous?]. 
Location:  Kuhn  islaud,  east  coast  of  Greenland. 


Aucella — Continued. 

concentrica  var.  rugOBiBsima  n.  yar. 

Toula.     (1874.) 

Die  Zweite  Deutsche  Nordpolarfahrt.  Zweite 
Band.  p.  504,  Taf.  2,  fig.  4.  Leii>zig,  1874. 
Franz  Toula. 

Formation:  Jurassic  [Cretaceous?]. 

Location :  Kuhn  island,  east  coast  of  Greenland. 

concentrica  yar.  Bublaevis  (Keys.) 


Toula.    (1874.) 

Die    Zweite   Deutsche   Nordpolarfahrt    Zwciter 

Band,  p.  504.    Leipzig,  1874.    Frunz  Toula. 
Formation:  Jurassic  [Cretaceous?]. 
Location:  Kuhn  island,  east  coast  of  Greenland. 

—  concentrica  Fischer  (var.)  White. 


(1884.) 

Bull.  U.  S.  Geol.  Sur.  No.  4,  p.  13,  pi.  6,  figs.  2-12. 
Wash.,  1884.    C.A.White. 

—  concentrica  (Fischer)  var.  White. 
(1884.) 

Bull.   U.  8.   Geol.   Sur.  No.  4,  pp.  1»-14,  pi.  6. 

Wash.,  1884.    C.  A.  White. 
Formation:  C*retaceous. 
Location:  Fossil  Point,  Port  MUller,  Alaska. 

—  erringtoni  (Gabb  sp.)  Meek.  (1§65.) 

Geol.  Sur.  Cal.,  Geology,  vol.  1,  pp.  479-480,  pi.  1> 

figs.  2,  375,  a-d.    Phila.,  1865.    F.  B.  Meek. 
Formation :  Jurassic  [Cretaceous  ?]. 
Location:  Mariposa  estate,  California. 

—  erringtonii  (Meek)  White.    (1888.) 

Mon.  U.  8.  Geol.  Sur.  vol.  13,  pp.  226-232,  pi.  4, 

figs.  6-10.    Wash.,  1888.    C.  A.  White. 
Formation:  Cretaceous. 

—  erringtoni  var.  linguiformiB  n.  var. 

Meek.    (1865.) 
Geol.  Sur.  Cal.,  Geology,  voL  1,  p.  481,  pi.  1,  figs. 

1,  la.    Phila.,  1865.    F.  B.  Meek. 
Formation:  Jurassic  [Cretaceous?]. 
Location:  Mariposa  estate,  Oallfomia. 

—  mosquensis     (Bach.)      Eichwald. 

(1871.) 

Geog.  Paloont.,Remerk.  Halb.  Mang.  Aleutischen 
Inseln.,  pp.  185-186,  Taf.  17,  figs.  7-12.  St. 
Petersburg,  1871.    V.  Eichwald. 

Formation:  Cretaceous. 

Location:  Alaska. 

—  mosquenaiB  ?   (Von   Bach.)  Whit- 
eaves.     (1876.) 

Geol.  Sur.  Can. ;  Mes.   Foss.,  vol.  1,  pt  1,  pp. 

74-78,  pi.  10,  figs.  3, 3a.    Montreal,  1876.    J.  F. 

WTiiteaves. 
Formation:  Cretaceous. 
Location:  Queen  Charlotte  islands. 

—  moBquenaiB      yar.      concentrica. 
Whiteaves.     (1889.) 

Geol.    and   Nat.    Hist.    Sur.    Can.,    Cont    Can. 

Paleont.,  vol.  1,  pt.  2,  pp.  151-163.    Montreal, 

1889.    J.  F.  Whiteaves. 
Formation:  Cretaceous. 
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Aucella — Continued. 

Locfttiou:  Tatlayoco  lake,  B.  0.,  banks  of  the 
upper  Skagit  riTor,  B.  C,  Browning  creek, 
Forward  inlet,  Quataino  sound,  northwest  coast 
of  Vancouver  island.  Long  island;  Harrison 
lake,  B.  0. ;  also  west  shore  and  peninsula  on 
the  fioutheast  shore  of  the  same  lake,  and  Chil- 
li wnck  river,  near  Tamiahai,  B.C.;  west  side 
of  Winter  harbor,  in  Forward  inlet;  west  of 
Fraaer  river,  B.  0.,  *  little  to  the  north  of 
sources  of  Bridge  river,  B.  C,  from  a  mountain 
six  or  seven  thousand  feet  high  above  sea  level ; 
south  fork  of  Quesnel  river,  near  the  foot  of 
Quesnel  lake;  Porcupine  river,  N.  W.  T.,  in  lat. 
07°  8'  N.,  long.  137°  47'  W.;  Yukon  river, 
Alaska,  eight  miles  below  the  Antolue  river,  in 
lat.  05°  15'  N.,  long.  141°  40'  W. 

piochii  Gabb.     (1869.) 

G«ol.  Sur.  Cal.,  i'aleont.,  vol.  2,  pp.  194-195,  pi. 
32,  figa,  92«-<.     Phila.,18G9.    W.  M.  Gabb. 

Furmation:  CrotaccoU!t. 

Lucatiou:  From  Mount  Diablo,  at  various  points 
along  the  ea^t  face  of  the  Coast  range  to  the 
north  cud  of  the  Sacramento  valley;  Washing- 
tun,  east  of  Puget  sound;  CuIuiM county,  east  of 
Clear  lake,  California. 

piochU  (Gabb)  Whiteaves.     (1882.) 

Proc.  and  Trans.  Roy.  Sw.,  Canada,  vol.  1,  sec.  4, 
pp.  84,85.    Montreal,  1883.    J.  F.  Whiteaves. 

Formation:  Cretaceous. 

Loc&tion:  Tatlayoca  lake  and  Forward  inlet, 
banks  of  the  upper  Skagit. 

piochii  (Gabb)  Whiteaves.     (1884.) 

Gcol.  and  Nat.  Hist.  Sur.  Can. ;  Mes.  Foss.,  vol.  1, 
pt.  3,  p.  239.    Montreal,  1884.    J.  F. Whiteaves. 
Formation:  Cretaceous. 
Location:  Skldegato  Inlet,  west  of  AUiford  bay. 

piochii  (Gabb)  Whiteaves.     (1887.) 

Gcol.  and  Nat.  Hist.  Sur.  Can.,  vol.  2,  n.  ser. 
1886.  App.  I,  pp.  111-1126.  Montreal,  1887.  J. 
F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  Tatlayoca  lake,  B.  C;  banks  of  the 
upper  Skagit  river,  B.  C;  Browning  creek. 
Forward  inlet,  Quatsino  sound,  northwest  coast 
of  Vancouver  Island ;  Long  island,  Harrison 
lake,  B.  C;  west  shore  and  peninsula  on  the 
southeast  shore  of  the  same  lake,  and  Chilli- 
wack  river,  near  Tamiahai  creek,  B.  C;  Brown- 
ing creek,  Forward  Inlet;  Raft  cove  on  the  west 
coast  of  Vancouver  Island,  north  of  Quatsino 
sound;  west  of  Fraser  river,  B.  C,  a  little  to  the 
north  of  sources  of  Bridge  river,  B.  C;  from  a 
mountain  six  or  seven  thousand  feet  high  above 
sea  level,  south  fork  of  Quesnel  river,  near  the 
foot  of  Quesnal  lake. 

piochii  (Gabb)  White.     (1888.) 

Mong.  U.  S.  Oeol.  8ur.,  vol.  13,  pp.  226-232,  pi. 

4,  figs.  3-5.     Wash.,  1888.    C.  A.  White. 
Formation:  Cretaceous. 

Fischer.    (1872.) 

Comptes  Bend.,  1872,  vol.  lxy,  p.  1785.     Paris, 

1872.    P.  Fischer. 
Formation:  Juraadc  [Cretaceous?]. 
Location:  Alaska. 


Aulacooeras  carlottenee  n.    s.    Whit- 
eaves.    (1887.) 
Geol.  and  Nat.  Hist.  Sur.  Can.,  toI.  2,  o.  ser. 
1886.    App.  I,  p.  1096.     Montreal,  1887.    J.  F. 
Whiteaves. 
Formation:  Triaasic. 

Location:  Houston  Stewart  channel,  in  the  Queen 
Charlotte  Islands. 

Aulacomya  (sub.  gen..  Morch.)    Meek. 
(1876.) 

Rep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  68.  Wash., 
1876.    F.  B.  Meek. 

Aulopora  sp.  Credner.    (1870.) 

Zeitsch.    Deutsch.   Geol.   Ges.,  Band  22,  p.  220. 

Berlin,  1870.    H.  Credner. 
Formation:  Cretaceous. 
Location:  Timber  creek.  New  Jersey. 

Avalana  subgloboBa  n.    s.    M.  &    H. 

(1856.) 
Proc.    Acad.  Nat.    Sci.,  Phila.,  for  1856,  p.  64. 

Phila..  1857.    MeekAHayden. 
Formation:  Cretaceous. 
Location:  Moroau  tradiug  post,  Nebraska. 

Avellana  (d'Orb)  Meek.     (1859.) 

N.  W.  Te^r.  Rep.  Prog.  Assin.  and  Saskat.  Expl. 
Exped.,  II.  Y.  Hind,  p.  184.  Toronto,  1859. 
F.  B.  Meek. 

(sub.  gen.  d»Orb.)  Meek.     (1876.X 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  283.  Wash., 
1876.    F.  B.  Meek. 

conoinna    (H.    &,   M.    sp.)    Meek. 

(1859.) 

N.  W.  Terr.  Rep.  Prog.  Assin.  and  Saskat  Expl. 

Exped.,  H.  Y.  Hind.,  p.  184.      Toronto,  1859. 

F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Two  creeks,  on  the  Assiniboine,  Canada. 

tezana  n.  s.  Shumard.    (1859.) 

Trans.  Acad.  Sci.,  St.  Louis,  vol.  1, 1856-1860,  p. 

597.    St.  Louis,  185^1860.    B.  F.  Shumard, 
Formation:  Cretaceous. 
Location:  Near  Bosque  creek,  in  Bosque  county, 

Texas. 

Avicula  (Lam.)  Morton.    (1834.) 

Synop.  Org.  Rem.  Cret.  Gr.  U.  8.,  p.  63.  Phila., 
1834.    8.  G.  Morton. 

abrupta  n.  s.  Conrad.    (1853.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  2,  2d  ser.  1850- 
1854,  p.  274,  pi.  24,  flgs.  5,  6.  Phila.,  1850-1854. 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  NImrod  Woodward's  farm,  New  Jersey. 

convexo-plana     n.     s.      Roemer. 

(1849.) 
Texas,  pp.  400-401.    Bonn,  1849.    F.  Roemer. 
Formation:  Cretaceous. 
Location:  Fredericksburg,  Texas. 

convexo-plana  Roemer.    (1852.) 

Krelde.  von  Texas,  pp.  61-62,  Taf.  7,  flgs.  9o-dL 

Bonn,  1852.     F.  Roemer. 
Formation:  Cretaceous. 
Location :  Fredsrlcksbnrf ,  Tsxm. 
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Avicula — Continued. 

cretaoea  n.  s.  Conrad.    (1843.) 

Rep.  Ilydrog.  Basin  upper  Miaslasippi  riyer,  I.  N. 

Nicollet     App.  C,p.l70.     WMh.,1843.    T.A. 

Conrad  Formation:  Gretacaoua.  * 

Location:  On  the  Miflsouri  rirer. 

?  fibrosa  n.  8.  M.  <fc  H.    (1856.) 

Proc.  Acad.  Nat.  Sci.,Phila.,  for  185C,  pp.  SH-SJ. 

Phila.,  1857.     Meek  A  Hajden. 
Formation  :  Cretaceoiu. 
Location :  Forks  of  Cheyenne  river,  Nebraska. 

haydeni  n.  s.  H.  &  M.    (1854.) 

Hem.  Am.  Acad.  Arte  and  Sci.,  toI.  6,  n.  s.,  p.  382, 
pi.  1,  figs.  5,  ct,  b.  Cambridge  and  Boston,  1866. 
Halt  i^  Meek. 

Formation :  Cretaceous. 

Location  :  On  the  MitMouri  near  Red  Cedar  island, 
twenty-five  miles  below  Fort  Pierre. 

homfrayi  n.  8.  Gabb.     (1864.) 

Geol.  Sur.  Cal..  Paleont.,  vol.  1,  pp.  2d-30,  pi.  0, 

fig.  26.    Phila.,  18G1.     W.  M.  Gabb. 
Formation :  Triaasic. 
Location:  Star  district,  Humboldt  county,  Nevada. 

irideaoenB  n.  8.'  Skamard.    0^^*) 

Proc.  Boston  Soc.  Nat.  Hist.,  vol.  8,  18G1-18G2, 
pp.  203-204.    Boston,  1862.    B.  F.  Shumard. 

Formation  :  Cretaceous. 

Location :  Head'  of  Pine  creek,  Lamar  county, 
Texas. 

laripesn.  8.  Morton.    (1834.) 

Synop.  Org.  Rem.  Cret.  Or.  U.  8.,  p.  63,  pi.  17,  fig. 

6.    Phila.,  1834.    S.  O.  Morton. 
Formation:  Cretaceous. 
Location:  Delaware. 

lineata  (Room.)  Eichwald.    (1871.) 

Oeog.  Paleont.  Bemerk.  Halb.  Mang.  Aleutischeu 
Inseln.,  pp.  187-188,  Taf.  16,  fig.  6.  St.  Peters- 
burg, 1871.    E.  Eichwald. 

Formation :  Cretaceous. 

Location:  Alaska. 

linguaeformiB n.  b.  (E.  &,  S.)    (1854.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  7,  p.  163.    Phila., 

1866.    Evans  ft  Shumard. 
Formation  :  Cretaceous. 
Location  :  Sage  creek,  Nebraska. 

% — linguaBformiB  (E.  <&  S.)  Meek.  (1859.) 

N.  W.  Terr.jBep.  Prog.  Assin.  and  Saskat.  Ezpl. 
Ezped.  H.  T.  Hind,  p.  183,  pi.  1,  fig.  6.  Toronto, 
1869.    F.  B.  Meek. 

Formation  :  Cretaceous. 

Location  :  Sandy  hills,  south  branch,  Saskatche- 
wan. Height  of  land  in  the  Qu*  Appelle  valley, 
near  the  elbow  of  south  branch  of  the  ikukatch- 
ewan,  Canada. 

mucronata  n.  B.  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont.,  voL  1,  p.  30,  pi.  6,  fig. 

27.     Phila.,  1864.    W.  M.  Gabb. 
Formation  :  Triassic. 
Location  :  GifTord's  ranch,  Plumas  county,  Cal. 

nebrascana  u.  8.  K.  <&  S.    (1857.) 

Trans.  Acad.  Sci.,  St.  Louis,  vol.  1,  1866-1860,  p. 

38.    St.  Louis,  1866-1860.    Evans  A  Shumard. 
Formation :  Cretaceous. 
Location  :  NearMorean  river,  Nebraska  territory. 


Avioula—Con  ti  ii  u  ed . 

nebrascana  (E.  &  S.)  M«ok.  (1859.) 

N.  W.  Terr.  Rep.  Prog.  Assin.  and  Saskat  Expl, 
Exped.  H.  Y.  Hind,  p.  18.3,  pi.  1,  tig.  7.  To- 
ronto, 1859.    F.  B.  Meek. 

Formation  :  CrctaccoiiH. 

Loi-ution :  South  branch  of  the  Saskatchewan, 
Canada. 

parkeuaia  n.  8.  White.     (1876.) 

Rep.  Geol.  Uinta  Mts.,  p.  115.  Wash.,  1876.  C. 
A.  White. 

Formation :  Cretaceous. 

lA>cntion  :  South  of  Grand  river,  Middle  park,  Col- 
orado. 


—  pedemalia  n.  s.  Roemer.    (1849.) 

Texas,  p.  400.    Bonn.  1849.     F.  Roemer. 
Furtuutiou  :  Cretaceous. 
Location  :  Fredericksburg,  Texas. 

—  pedemalis  Roemer.    (1852.) 

Kreide.  vou  Toxafl,  p.  61,  Taf.  8,  figs,  la,  &.    Bonn, 

1852. 
Formation  :  Cretaceous. 
Location :  Fredericksburg,  Texas. 

—  pellncida  n.  8.  Gabb.    (1864.) 

Gool.  Sur.  Cal.,  Paleont.,  vol.  1,  pp.  186-187,  pi. 

25,  fig.  172.    Phila.,  1864.    W.  M.  Gabb. 
Formation :  Cretaceous: 
Location :    Near  Martinez ;  ranch  of  San  Luis 

Gonzaga,  Pacheco's  Pass,  California. 

—  petrosa  n.  8.  Conrad.    (1853.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.2,  2d  ser.,  1860- 
1864,  p.  274,  pi.  24,  fig.  16.  Phila.,  1850-1864. 
T.  A.  Conrad. 

Formation  :  Cretaceous. 

Location  :  Chesapeake  and  Delaware  canal. 

—  planiuBCula  n.  8.  Roemer.     (1849.) 

Texas,  p.  401.    Bonn,  1849.    F.    Roemer. 

Formation :  Cretaceous. 

Location  /  Waterfall,  near  New  Braunfels,  Texas. 

—  planioacula  Roemer.    (1852.) 

Kreide.  von  Texas,  p.  62,  Taf.  7,  fig.  7.    Bonn, 

1852.    F.  Roemer. 
Formation:  Cretaceous. 
Location  :  Waterfall  of  the  Guadalupe  below  New 

Braunfels,  Texas. 

—  rarocoBtatan.  8.  Eichwald.    (1871.) 

Gcog. -Paleont.  Bemerk.  Halb.  Mang.  Aleutittcben 
Inseln.,  p.  188,  Taf.  16,  figs.  6-8.  St.  Peters- 
burg, 1871.     E.  Elchws^d. 

Formation :  Cretaceoiu. 

Location ;  Alaska  {wninsula. 

—  Bubgibboaa  n.  8.  M  <&  H.    (1860.) 

Proc.  Acad.   Nat.  Sci.,  Phila.,  for  1860,  p.  180. 

Phila.,  1861.    Meek  &  Hayden. 
Formation  :  Cretaceous. 
Location  :  Long  lake,  Nebraska. 

—  trianguIariB  n.  8.  (E.  <&  S.)    (1854.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  7,  p.  163.    Phila., 

1866.    Evans  ft  Shumard. 
Formation :  Cretaceous 
Location :  Sage  creek,  Nebraaka. 
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A  vicul  3 — Cull  i  L  n  II  ed . 

TolgeuBiB  d'OrL  Eicliwald.  (1871.) 

IiiHln.,  p.  180,  T»f.  M,  tgt.  a,  10.    8t.  1^ 

burg,  im.   X.  Bich».ia. 


Looaliim :  guiilliwiislvrii   unil    euterii    >iiliii    < 

(Oxytoma?)    gaHtrodvs    ii.    i 

Meek.    (1873.) 


-A  vi  cul  ope  c  tti  II — C  oi  1 1  i  II  lied . 

idahoensis    Meek)  White.     (1880.) 
Bull.  U.  t-.iieoU  and  a«>er  Bur.  T«rr.,  vul.  6,  Ku. 

1.  Pii.  !ii»-m.  wuii.,  isfto.  c.  A,  whiw. 

FonftitioB    Jgr^Trl«.(Tri««ili:), 
L<>«lion:  Aboat  ■[Ilj-Hn  mllsi  norlli  uf  llm 
li4..iinrLiry  Lint  boEwoou  Mftho  urnl  I'tali,  kIkhii 

M«-D   Iddll.  oud    WjDUllllE.   HD.I   hIwuI  liv.. 
mlla  suutb  ..r  Jol,n  Giv'«  I'"'-    Luriilily  Su. 

?ldahoenBiB(MoeI[)Wliite.    (1883.) 

T«slflh  Aon.  R«|>.  U.  n.  On.lL.  >Dd  livu>;r.  Siir. 
Terr,  1,1,  1,  fp.  lia-lll,  pi.  it2,  fig.  Su,     WmI,., 


'     Lucmlou    Coilvllie,  ruli. 

(OxTtoma^  : 

Wliitfleld.    as8o. 

Itop.  (isoJ,  Bllu:k  bllU  oT  Dakalm  pp.  »T-36tl,  pi. 
4,  DgiL  1,  ^    Wuti.,  IWIi.    H.  P.  WliltfleM. 


<PseudopterHl  proplenra  n.  i 

Meek.     (1873.) 
glill>  Ann.  Srp.  U.  H.  Gfol.  luiil  Gtogi.  Sgr,  Ten 


—  ?  pealel  White.     (1883.) 
Tweini)  Aon.  Rep.  U.  S.  Gcol.  iiid 

Tan.,  pt  1.  |.p,  llfJ-llO,  pi.  32,  Hg. 

IBS),  <;,  A.  While. 
Fommllon  ;  Trlawlc. 
Loulion :  Lncnlily  So.  1.    Wllliln  I 


(FMudopteia)    rhytopliorB 
Heek.    (1ST3.) 
Siilli  Ann.  Rep.  U.  8.  Q«l.  end  G«Ktr.  Si 
pp,  ^a<MOi.    WmIi.,  Ik;::,   f.  b.  Xt. 


Bp.  undet.  Morton.     (16 


?  BuperatrictuBD.B.WLite.    (1883.) 

TtiT.,  pt.  1,  p.  1+1,  pi.  37,  flu.  lo,  b,    WMh., 


—  sp,  iindet.  Morion.    (1834.) 
Synop,  Org.  Rom.  Crol,  Or.  V.  8,,  p.  63. 


p.  aM,  pi.  T.  flgi.  1' 


AvlcrUopeoten    (McCoy.)     H.    &     W. 
(1877.) 
Sep.  Ofol.  Kipl.  Fortieth  PwsIIpI,  vol.  *,  pi.  2, 

p.  s»8.  w«h.,  len,   luii  £  whiiflcid. 
altUB  n.  B.  White.     (1880.) 


jPseudomouotiH?)  idataoenBlBD. 

White.     (1872.) 


AxiD«ea  (Poll)  Gnbh.     (lS6i:i.) 
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LXiusea — Cod  tiu  iie<l . 
—  alta  D.  a.  Whiltiolil.    (1KK>.) 
Mos.-Li.  IJ.Gwl.  ISur.,  vol.  y,  j>.  lUI.  jil.  ] 


—  hanmla<Morton8p.>  Uiilib.    (ISTIi.) 

Proc.  And.  KU.  ScL.  l^il*.,  fur  K'.E,  ].]>.  ni7- 
318.     MiIIl.  mc.    W.  M.  Dubb. 


bolmeniaua  U'  b-  Whit' 

Tmelfth  And.  Bap,  U,  8.  li™!. 
■.,fl.1,Jll<.m-W,iil.  -SI.  Ill 


I.  Wbtlx. 


Lacullon:  IMnt  nC  Kik'Iii  'tnilnn.  Blltn-  rnn.li 

—  mottoni  n.  a.  Conrnd.    (ISCD.) 

pi.  t.  Hit.  14,    M.llii..  1B7U.    T.  A.  CunraJ. 
yonwltxii:  CnUccHH. 
LouUm;  Crtmnlclu,  Saw  JL-nwy. 

mortoaJ  Cou.  WUitlidd.    (1883.) 

Hnng.  t  e.  Cwl.  Bur^    ul.'.i,  p|>.  ir.i-lin,  pi,  II, 

ngf.  33-!£.   VHit..  ie»G.   H.  1'.  whiifluid. 


iHau,  ■>.  stHi,  pi.  im.  fl|{.  s).   rtiiiu.,  iMS-iN>xi. 


FtniiitUoB    Prt1»rmiu>,  Viiueuater  groiip. 

mbaiutrBUB  n.  s.  Ua1>1<.    (1X61.) 

I'lw-.  A.wl,  S.(.  Ail..  Philu.  (ur  Ism,  11.  3K^ 
IMilU..  ixtj.    W.  ».  lUlib. 


I.tintlan:  Twn  iprlnip,  Teliinu  «i 
Ftot,   PIa-»r  couiily;    PmivV  n 


CnniJDiioil. 
veatchli   (CiubU)   Wliitoaves. 

(1874.) 
Giwl.  Siir.  (^l1l^el■l,  Rp|i.  Prc«.  rue  1M9-1S74,  |i. 


—  veatohli   (Uabb)    WliiteaTea. 
(I87H.) 
(i<wl.  8ur.  Can.:  Mh.  Foh.,  to).  1.  |>t.  S,  p.  1G2. 

Slunlrwl,  IHJH.     J.  V.  IVliili-BtM. 
t-urnintiuiiM'r.ln.'.'M.iii. 

HIUDiIcQ  paint;  KiirlliWAil  hay;  i-nlnim'i>  lo 
I>«|iarluTe  Inj,  Vanconicr  Mniid;  Siiilulaliiada. 

TflatoMi  {Gubli}   vur.  WhiteaTM. 

(1874.) 

wyomliiKatialB  n.  h.  Meek.  <1STT.} 
lloi<,  CwL  Iipl.  FtinltiK  I'«ni11cl,  i.>i.  4,  pi.  1, 
Pli.  14S-1S0,  Rgx.  2,  :J.  I..II.  W«.b.,  11-77.  f. 
».  H»k. 


(LimopaiBT)  aaglttata  ii.  h.  Gabb. 

(1861.) 


81..  nndet.  Wliiteaves.     (1+174.) 

3M.     MoBlfWll.  11(74.    J.  F.  Wlilt«vflt 

FumiatlMi:  Creturciu. 

—  f    Whiteavca.     (1874.) 

Gnil.  But.  L'«n»il»,  Blip,  ProK.  for  1971-1874,  p. 


icuUtea,  (Lam.)  Saj.      (1S20.) 
-<Lttm.)Meplt.    (1876.) 


yonnAtlDii   Cntkcveus. 

—  aaper  n.  a.  Mortixi.    (IKM.) 
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[bull.  1U2. 


Eaculitee — Coiitiuued. 
aaper  Morton.     (1834.) 

Syoop.  Org.  Rem.  Cret.  Gr.  U.  S.,  pp.  43,  44,  pi. 

1,  flgM.  12, 13;  pi.  13,  fig.  2.     Phila.,  1834.    S.  G. 

Morton. 
FormatioD:  Crotaceons. 
Locatiou:  CahawlMand  Prairie  BIufT,  Alabama. 

asper  (Morton)  Roemer.    (1849.) 

Texas,  p.  416,  Bonn,  1849.    F.  Roemer. 

Formation:  Cretacooiu. 

Location:  Waterfall  near  New  Bnmnfela,  Tex. 

asper  (Mort.)  Roemer.    (1852.) 

Kreide.    von   Texai,  p.    36,     Taf.  2,    figa.2c»-<{. 

Bonn,  1852.    F.  Roemer. 
Formation:  Cretaceous. 
Location:  Waterfall  of  the  Gaadalupe  below  New 

Brauufels,  Tex. 

asper  (Morton f)  Meek.    (1876.) 

Rep.  U.  S.  (ieol.  Sur.,  Terr.,  vol.  9,  pp.  404,  405, 
pi.  39,  flgs.  lOii,  d.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Near  the  mouth  of  Judith  River,  Mon- 
tana. 

asper  (Mort.  )  Wliiteavea.    (1885.) 

Geol.  aud  Nat.  Hist.  Sur.  Can.;  Coot.  Can. 
Paleont.,  vol.  1,  pt.  1,  p.  82.  Montreal,  1885. 
J.  F.  Whiteuvee. 

Formation:  Cretaceous. 

Location:  Rocky  Spring  Ridge,  near  MacLeod 
Benton  trail;  west  flank  of  West  Butte,  Mon- 
tana, but  close  to  the  furiy-ninth  parallel. 

anoeps  (Lam.)  Ruemer.     (1849.) 

Texas,  p.  416,  Bonn,  1849.    F.  Roemer. 

Formation:  Cretaceous. 

Location:  Waterfall  near  New  Braunfels,  Tex. 

anceps  (Lam.)  Roemer.    (1852. ) 

Kreide.  tod  Texav,  pp.  36, 37,  Taf.  2,  figs.  Za-g, 
Bonn,  1852.    F.  Roemer. 

Formation:  Cretaceous. 

Location:  Waterfall  of  Guadalupe  below  New 
Braunfels  and  at  the  crossing  of  the  Cibolo 
between  New  Braunfels  and  San  Antonio,  Tex. 

anceps  (Lam.)  Gabb.    (1861.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1861,  pp.  395, 396. 

Phlla.,  1862.    Wm.  M.  Gabb. 
Formation:  Cretaceoua. 

anceps  var.  obtusua,  n.  var.   Meek. 

(1876.) 

Rep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  406-408, 
figs.  57-60,  p. 406.    Wasli.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location :  Deer  creek,  on  the  North  Platte  [Ne- 
braska]. 

anoeps  var.  obtusus  Meek.    (1876.) 

Rep.  Expl.  Exped.,  Santa  Fe,  New  Mexico,  to 
Junction  of  Grand  and  Green  rivers,  pp.  130-132, 
pl.2,figs.la-/i.    Wash.,  1876.    F.B.Meek. 

Formation:  Cretaceous. 

Location:  Rio  de  U  PlaU  [Colorado]. 

baculuB  n.  s.  M.  &,  H.    (1861.) 

Proc.  Acad.  Nat.  Scl.,  Phila.,  for  1861,  p.  445. 

Phila..  1862.    Meek  A  Hayden. 
Formation:  Cretaceous. 
Location:  Deer  creek,  a  tributary  of  the  north 

branch  of  Platte  rlvar,  Nehraaka. 


Baculites— Continued. 

carinatns  n.  s.  Morton.    (1834.) 

Synop.  Org.  Rem.  Cret.  Gr.   U.  8.,  p.  44,  pi.  13, 

fig.l.    Phila.,  1834.    S.  G.Morton. 
Formation:  Cretaceous. 
Locatiou:  Prairie  BlufT,  Alabama. 

Baculite[s]  ohiooensis    n.    b.    Trask. 
(1856.) 
Proc.  Gal.  Acad.  Nat.  Sci.,  vol.  1,  Isted.,  pp.  85, 86, 
pi.  2,  flgs.  2  and  2a.      San  Francisco,  1854-1857. 
J.  B.  Trask. 
Formation:  Upper  Eocene.    [Cretaceous]. 
Location:  Chico  Creek,  California. 

Baculites    chicoensis    (Trask)    Gabb. 
(1864.) 
Geol.  Sur.  Cat.  Paleont.,  vol.  1,  pp.  80,  81,  pi.  17, 

figs.  27, 27a;  pi.  14,  flgs.  275, 29, 29a.  Phila.,  1864. 

W.M.Gabb. 
Formation:  Cretaceous  (Div.  A). 
Location:    Cliico  creek;    Pence's    ranch,    Butte 

county;    Cottonwood    creek,    Shasta    county; 

Orestimbo  ca&on,  Stanislaus  county;  in  debris 

at  Poiut  Loma,  near  San  Diego  (?)  and  near 

Martinez,  Cal. 

chicoensis  (Traskf )  Meek.    (1876.) 

Bull. U.S. Geol.  add  Geogr.  Sur.  Tt^r.,  vol. 2,  No. 

4,  pp.  364, 365,  pi.  4,  flgs.  2,  2a-c.      Wash,,  1876.  % 

F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Sucia  islands. 

chicoensis    (Trask.)      Whites ves. 

(1879.) 

Geol.  Sur.  Can.  Mes.   Foa.,  vol.  l,pt.  2,  p.  114. 

Montreal,  1879.    J.  F.  Whiteaves. 
Formation:  Cretaceous. 
Location:   Southwest  side  of   Denman   island; 

Sucia  islands;  below  Dodd  narrows,  Vancouver 

island. 

chicoensU  (Trask)  White.    (1889.) 

Bull.  U.  8.  Geol.  Sur.,  No.  51,  p.  49.  Wash.,  1889. 

C.A.White. 
Formation:  Cretaceous. 
Location :  Sucia  and  Sheep  Jack  islands. 

columna  n.  a.  Morton.    (1834.) 

Synop.  Org.  Rem.  Cret  Or.  U.  8.,  p.  44,  pi.  19, 

flg.  8.    Phila.,  1834.    S.G.Morton. 
Formation  :  Cretaceous. 
Location  :  Prairie  Bluff,  Alabama. 

compressa  n.  s.  Say.    (1820.) 

Am.  Jour.  Sci.,  1st  ser.,  vol.  2,  pp.  41-12.   New 

Haven,  1820.    Thomas  Say. 
Formation :  [Cretaceous.] 
Location  :  Missouri  river,  fjnom  White  river  to  the 

Mandans. 

compressa  (Say)  Morton.    (1833.) 

Am.  Jour.  Sci.,  1st  ser.,  vol.  23,  p.  291  (pi.  9,  fig.  1, 

[vol.24]).    New  Haven,  1833.    S.G.Morton. 
Formation :  [Cretaceous.] 
Location:  Great  Bend  of  the  Missouri  river. 

compressus  (Say )  Morton .    ( 1833. ) 

Am.  Jour.  Sci.,  1st  ser.,  vol.  24,  pi.  9,  flg.  1.   New 

Haven,  1833.    8.  G.  Morton. 
[DMcribed  in  vol.  28.] 
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Baculites — Continned. 

compressus  (Say)  Morton.    (1834.) 

Synop.  Org.  Bern.  CreL  Gr.  U.  S.,  p.  43,  pi.  9,flg. 

1.    Phila.,  1834.    S. O.Morton. 
Formation :  Cretaceoua. 
LocHtion:  Mi»onri  river,  between  White  river 

and  the  Mandan  aettlementa. 

compressuB  (Say)  Morton.    (1841.) 


Jonr.  Acad.  Nat  Sci.,  Phila.,  vol.  8,  lit.  aer.,  183i)- 
1842,  p.  211.    PhiU.,  1839-1842.    8. O.Morton. 

Formation:  Cretaceooa. 

Location:  Great  Bend  of  the  MiaBoari  river.  (Lat. 
430  40'  N.) 

—  oompressas  (Say)  H.*d&  M.    (1854.) 

Mem.  Am.  Acad.  Arta  and  Sci.,  vol.  6,  n.  a.,  pp. 
400-402,  pi.  6,  figs  2,  a,  6,  pi.  6,  flga.  8, 9.  Gam- 
bridge  and  Boeton.    Hall  ft  Meek. 

Formation:  Cretaceoua. 

Location:  Sage  creek  and  Great  Bend  of  Mlaeouri 
river,  etc. 

—  compreBBUB  (Say)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  voL  9,  pp.  400-404,  pi. 

20,  flga.  3a-«;  flga.  55, 56,  p.  403.    Waah.,  1876. 

F.  B.  Meek. 
Formation :  Cretaceoua. 
Location:  Upper  Misaouri  river,  at  or  near  the 

Great  Bend;  on  Sage  creek;  on  Oheyenne  river; 

near  Milk  river. 

— compreBBUB  (Say)WhiteaYe8.  (1885.) 

Geol.  and  Nat.  Hiet.  Sur.  Can.;  Cont.  Can.  Pale- 
ont.,  vol.  1,  pt  1,  pp.  49,60.  Montreal,  1885. 
J.  F.  Whiteavee, 

Formation :  Cretaceous. 

Location:  Creek  twelve  miles  east  of  White  Mud 
river  (or  Frenchman's  creek)  and  White  Mud 
river  near  the  49th  parallel;  also,  east  branch 
of  the  Poplar  river,  on  the  40th  parallel;  elbow 
of  south  Saskatchewan;  Bow  river,  between 
Horseshoe  bend,  and  Belly  river,  five  miles 
above  Coal  Banks;  St.  Mary  river,  west  of  Mac 
Leod-Benton  trail;  Belly  river,  twenty-two 
miles  and  a  half  above  the  mouth  of  the  Water- 
ton;  Milk  Biver  ridge  and  Bed  Deer  river, 
above  crossing  of  Lord  Lome  trail;  Boss  creek, 
near  Irvine  station,  on  the  Canadian  Pacific 
railway;  Bull  Pound  creek,  section  3  and  15, 
township  26,  range  14,  west  of  4th  principal 
meridian;  Battle  river,  township  38,  between 
ranges  12  and  13;  Berry  creek,  township  25, 
range  12,  Canada. 

—  compreBBUB    (Say)     "Whiteaves. 

(1889.) 

Geol.  and  Nat  Hist.  Sur.  Can.;  Cont  Can. 
Paleont,  vol.  1,  pt.  2,  p.  182.  Montreal,  1889. 
J.  F.  WhiteavM. 

Formation:  Cretaceous. 

Location:  "The  Noae,*'  township  37,  range  8, 
west  of  the  4th  principal  meridian,  and  Nose 
creek,  townHhip  37,  range  9,  west  of  the  nmo 
meridian  ;  North  Saskatchewan,  near  mouth 
of  Muoee  Hill  creek ;  same  river  in  township 
56,  range  5,  west  of  the  4th  principal  meridian ; 
month  of  Vermilion  river,  in  townahip  53, 
range  3,  west  of  the  4th  principal  meridian ; 
North  Saskatchewan  river,  township  54,  range 
2,  wett  of  4th  meridian.  Northwest  Territory. 


BaculiteB — Continned. 

compreBBUB  (Say)  Brown.    ( 1891 . ) 

Proc.  Acad.  Nat  Sci.  Phila.  [vol.  43],  pp.  159,  IGO, 

figs.  1-6.    Phila.,  1891.    A.  P.  Brown. 
Formation:  Cretaceous. 
Location:  Vicinity  of  Dead  wood,  S.  Dak. 

foujasi  (Lam.)  Credner.    (1870.) 

Zeitach.  Deutsch.  Geol.  Gea. ,  Band  22,  p.  240.  Ber- 
lin, 1870.    H.  Credner. 
Formation:  Cretaceous. 
Location:  Mutlica  Hill,  New  Jersey. 

gracillB  n .  s.  Shnmard.    (1859. ) 

Trans.  Acad.  Set,  St  Louis,  vol.  1,  185G-18CO,  p. 

596.    St  Louis,  1856-1860.    B.F.Shunianl. 
Formation:  Cretaceous. 
Location :  Shawnee  creek,  Grayson  County,  Texas. 

grandia  n.  s.  H.  &,  M.    (1851.) 

Mem.  Am.  Acad.  Arts  and  Set,  vol.  5  n.  s.,  pp. 

402-404,  pi.  7,  figs.  1,2;  pi.  8,  figs.  1,2;  pi.  6,  fig. 

10.    Cambridge  and   Boston,    1855.     Hall    A 

Meek. 
Formation :  Cretaceous. 
Locatibn:  Manvaiaes  Terrea,  head  of  Bear  creek. 

grandiB  (H.  <&  M. )  Meek.    ( 1876. ) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  pp.  398-400,  pi. 

33,  figs,  la,  h ;  figs.  53,  54,  p.  399.    Wa(»h.,  1876. 

F.  B.  Meek. 
Formation:  Cretacaona. 
Location:  Cheyenne  Biver,  near  the  Black  hills, 

[S.l  Dakota. 

grandiB    (H.    &,   M.)   Whiteaves. 

(1885.) 

Geol.  and  Nat  Hist.  Sur.  Can.;  Cont  Can. 
Paleont.,  vol.  I,  pt.  1,  pp.  50, 51.  Montreal,  1886. 
J.  F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  East  fork  of  Milk  river,  in  drift  bowld- 
ers, Canada. 

grandiB   (H.    &,    M.)    Whiteaves. 

(1889.) 

Geol.    and   Nat    Hist.    Sur.    Can.;   Cont.    Can. 

Paleont.,  vol.1,  pt  2,  p.  182.    Montreal,  1889. 

J.  F.  Whiteaves. 
Formation:  Cretaceous. 
Location:  Sounding  Creek,  township  .10,  range  8, 

west  of  the  4th  principal  meridian,  Northwest 

Territory. 

inomatuB  n.  s.  Meek.    (1861.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1861,   p.  216. 

Phila.,  1862.    F.B.Meek. 
Formation:  Cretaceous. 
Location:  Sucia  island.  Gulf  of  Georgia. 

1 labyrinthlouB  n.  s.  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret  Gr. U.S.,  p. 44, pi.  13,  fig. 

10.    Phila.,  1834.    S.O.Morton. 
Formation:  Cretaceous. 
Location:  Prairie  Bluff,  Alabama. 

labyrinthiouB    (Morton)     Gabb. 

(1861.) 

Proc.  Acad.  Nat  Set.,  Phila  ,  for  1861,  pp.  394, 

395.    Phila,  1862.    Wm.  M.  Gabb. 
Formation:  Cretaceoua. 
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I  Baculltes— Cc>i 


Lvalian:  Konooki.  n 


ocoldontaUo  Meek.    (1S76.) 
Bull.  U.  B.  G«ol.  >Dd  Geogr.  Sue.  Ttrr., 
No.  *,  pp.  l«G-.1EiT,  fl.  t,  Dgn.  1,  la,  b. 
ieT«.    r.  B.  Uwk. 


occidcntalls     (Meek)     Whttoavei 
(1879.) 

Gcol.  Sur.  Cin.;  Uu.  Fwo.,  vol.  I.  pt.  i,  P'  '■! 


Lacallon:  NunliwMl  (Ida  of  Hornb;  iiloud. 

—  ovata  n.  8.  Say.    (1820.) 

Am.  Jou..  Pci.,  m  ft.,  vol.  2,  p.  41.    > 
Hm-n,  IS'iO.    Thomiuimj. 

Luttl'D    Ni^TonluH  hUIr,  Monmoiilli   coin 
Hew  JiswiT. 

—  oTata  (Say)  Mortoti.     (1838.) 


a  (Say)  Morton.     (1830.)' 


(Sopi.eii.ih..oi-) 

—  ovatna  (Say)  MortOD.     (1830.) 

Am.    Jour.    :Sf.i      M  n.r      'ol.  17.  p.  MO.     Now 

Lonliuii:  Blu.'  »iuli  uf  Mflir«oiiil»nil  Ihirliiii:- 
GDI  of  thg  ChcHpnki.  Hni)  lldHvurs  .'ouml. 

—  ovatua(8aj)  Morton.     (1830.) 
N»wH»Wi..'Jko.    S,'!.  Hoi  ton.  ' 

—  ovatua(8a.v)  Mortou.    (1834.) 
Bjnoii.  Urc.  Ofln,  CVi.  cir,  U,  ^.,  fp.  1°.  1.1,  jil.  1, 

tgt.  S-O.    Fhlla ,  IKM.    9.  a.  MuHoii. 
Formntloii :  CrMawiii. 
komUoB   M«ir/«nrr]f,  DvlawsTp,  Aluhwni. 

ovatna   Say)  UaTooa        IH^i. 


-ovatUBlSajOU.  JLM.    (1854.) 

Mtm.  Am.  AcniL.   ArM  Hfid  Sri.,  rol.  B,  II.  a. 
aW,4«),p1.  K,  flgn.  la-r;  pl.B.  flpi.    l-T.     ( 


oilier 


I   tlinl  I 


Pierre  wtil  the  montli  of  Big  Sloui  river. 

3TatUB?(8ay)  Meek.     (1858.) 

Tmnn,  Allnny  Inst,,  vol.  i,  pp.  (8,  «.  Albanj, 
IHiR-IBM.    F.  B.  Mwk. 

W„.ii.|i    N.tiniran,  y„otoa.,rlil«n4. 
ovatUB(Say)  Wliite.    (1875.) 

Kiqi.  Csogr.  Mud  (;to1.  Enjil.  uiil  Sur.  wwt  of 
loutli  DisiUiu.  V..1. 1,  pt.  1,  pp.  I'M.  MO,  pi.  Ifl, 
fi(B".»«-t;  s-i-w.    Wuili.,  18TJ.    C.  A.  Wbito. 

PorDiiilloD  :  CiYtiriH'tie. 

r.'-.-Mi.m    &i«th™t«fPiiri^lTI»li. 
ovatus   Say    Muek.    (1876.) 

£0,  Hri.  ai-rf,  !»,  ».  «nd  flgi.  51.  62,  p.  aol. 
WmI,..  liiTII.    r.  B.  Hmk. 
r.rininllun    Cr^Urcim^ 

PIcrrr,  SigD  creek,  and  L'h>-y<.nDe  river,  miil 

S.  Dukoto.    Aloug  tbs  Hlwiurl,  ligtwtuu  Fort 

-ion.  rlvw.  Ill  HonUii.^  »  »,11  m  .t  ni.oy 
i™iitl«i  .long  t).o  ouleni  hue  of  the  Bo.kJ. 
lo.uTiuin.  txai  elH.whiitv  III  ColorsHo. 

ovatUB   Sny)  White.     (1879.) 

Eluvrnlli  \nn.  Hep.  II.  S.  <^ol.  Bnd  Gwnr  Sur. 
Terr.,  p.  9W.    W«li..  I8T0.     C.  A.  Wbflo. 

Lncnllun :  Sign  rr««k,  Colando. 

orattiB  (Say)  Wbite.    (1879.) 

Terr..pp.  tSS.iai:.     Wiuh..  1870.     C.  A.  Wliitr. 
Formxlioii  :  Crrlmuiu. 

ovatuafSity    White.      1879.) 

EWciitli  Ann.  Ito|>.  U.  B.  Ool.  midG.DKr.  Sur. 

T.rr.,p.  IW.     Wh.1.„  IttO.     f,  A.  WliiU.. 
Forniotioi. ;  Crelw'cuiw 
I.ncnlluii:  Ibiiccreok.noacMorriMD.Gal. 

ovata«(Sny   Wli  (o,      1879.) 

Elovonth  Abb.  H^f.  V.  S.  ilt-ol.  uid  R<v«r.  Sat. 
T»rr..  p.  as.'..    WnJi.,  IS79.  .0.  A.  Wliitr. 

Lucilioii :  Krai  Whim   Itlwr   IsJIm    nEiBcr. 

ovatUB  (Sayf)  White.     (lliJJi.) 

Eli'veuth  Abb.  Hop.  V.  ff.  'Ii^l.  *ud  tinvr.  Snr. 
Terr.,  p.  S39,     Wiwli..   imu^    C.  A.  White. 

Luciliunrraalvtllc,  Duh. 

ovatUB  (Say)  SUnloii.    (1887.) 

Pn--.  f..loradu  Sii.  S,«...  ...I. ;.  p>.  :i,  r..f  l^n.  p. 

IM.    [Denver,  !».•.  I    T.  W.  sttuilMU. 
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Baculites — Coi>  ti  nnod. . 

ovatui(Say)  WJiJteiivos.    (1889.) 
Giwl.  MiiNin.  lil>t  _        -       ., 


r.  -All  ti 


»,1S2.    H»D 
'Dfbip^,  nop 


towivtal]!  6^  range  S,  ib  each  ci 

ipillmaiil  n.  a.  Conrad.     (1858.)' 


Barbatia— Conlinii.i.l. 

coalvilieiiBia  WbiW.  (1879.)  ■ 
Elrxiilb  Ann.  Rnp.  V.  ».  Ovul.  nod  O-ragr. 
Trrt.,  p.  i13,  WMh.,  JBJll.     C.A.Whit*. 

Loution:  Cwlvnir,  tlub. 

ooalTllIeniU  White.    (1879.) 


I,.«MlM«    nMrIti..TT.1l.j.W3:nn,rag. 

coalvUlensIs  White.     (I8T9.) 
El.'v.nlh  .\a-i.  Jli.|>,  U.  ii.  Utvl.  and  Oeogr.  Sur. 
Ten-.,  pp.  2Nfi.a(7,  pi.  S,  agfc  io,  t.    Wuh., 


lfo*.[K  : 


-  tippaaiiBi*  n'.  a.  Conrad.     (18 


^Flagiarca)  ouoUnenBlB  n 
rati.    (1875.) 


town  of  KIplFj,  Hin. 

-sp.  und»t.    Tiooet.    (1810.) 

Tirth  G«t.  Bep.  TenDOHF,  p.  li.    HuhrlLls, 
ISIO.    «.  Tro«l. 

jr.,nilMllUB     <.'Mt.MOUl. 

ap.  nndet  <5abb.    (1864.) 


-  (Polynema)  lintea  q 

8. 

Conrad. 

B.p.C»I.  9«r.  N.C.«lin..wl. 
W.  C.  Krrr,  App.  A,  p.  *,  pi.  1 

Locttou:  Bno*    Hill.    Grwne 

flR. 

..l|:h.|gTO. 
12.    T.  A. 

y,    Satlh 

Meek. 

[uraliDii:  Torlie   milu  loulhiifn   of   Sillnii, 
Batlosta  (aubgen.  Baf.)  Meefc.     (1876.) 


wi,  pi.  l",ng,  .  Baroda  (StolicKka)  Conrad.     (1875.) 

Etp.  Geol.  ?ur.  N.   C«r«lln»,  toI.  1.    Ralri) 
1815.    W,  C.  Kirr,  App.  A,  p.  fi.    T.  4.  fi 


petegtinua  Morton.     (18.34.) 


-  caroUnanala  n.  e 


uatll  Car 


T.l 


Barbatla  (Gray)  (tfi>icat)Mcek.    (1876.) 
Il..]v  U.  S.  Ilwl.  Sur.  T^iT  ,  vril.  9,  p.  71.  Wa. 
INin.    r.  tl.  Hiuk. 

barbatiila  n.  t.  White.     (188.X) 

T>c.|flh  .Inn.  Blip.  U.  S.  Gtol.  nn J  neugr.  Hii 
Tarr..  |iirl  1.  |>.  I9.pl.  II,  flg.  to.    Wull.,lH 
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[bull.  102. 


Baroda — Con  tinned. 

•'wyomingenBis     (Meek.)     White. 

(1879.) 

Elerenth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  pp.  293,  294,  pi.  10,  figs.  3a,  h.    Wash., 

1879.    0.  A.  Whit©. 
Formation  :  Crstaceous. 
Location  :  Month  of  Deer  creek,  on  North  Platte, 

Wyoming. 

BathyomphaluB  (snb.  gen.  Ag.)    Meek. 
(1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  «ol.  9,  p.  536.  Wash., 
1876.    F.  B.  Meek. 

Batissa  (Gray^  White.    (1889.) 

BulL  U.  S.  Geol.  fcJur.,  No.  51,  p.  60.  Wash.,  1889. 
C.  A.  White. 

dubia  n.  s.  White.    (1889.) 

Bull.  U.  S.  Geol.  Snr.,  No.  51,  p.  61,  pi.  11,  flgs. 

1  and  2.    Waah.,  1889.    0.  A.  White. 
Formation :  Cretaceous. 
Location :  Newcastle  and  Wilkeaon.  Washington. 

ne^^berryi  n.  8.  White.    (1889.) 

Bull.  U.  8.  Geol.  Sur.,  No.  51,  p.  60,  pi.  9,  flga.  1-3. 

Wash.,  1889.    0.  A.  White. 
Formation :  Cretaceoun. 
Location :  Carbonado,  Wilkeaon  (Fletts  creek), 

and  Newcastle,  Washington. 

Beauinontia(£dward8^Haime.)  White. 

(1880.) 
Bull.  U.  S.  Geol.  and  Geogr.  Sur.  Terr.,  toI.  6, 
No.  2,  p.  221.    Wash.,  1880.    C.  A.  White. 

?  BoUtaria  n.  s.  White.    (1880.) 

Bull.  U.  8.  Geol.  and  Geogr.  Sur.  Terr.,  toI.  5, 
No.  2,  p.  221.   Wash.  1880.    0.  A.  White. 

Formation:  Cretaceous. 

Location:  Fossil  creek,  sixteen  miles  west  of 
Greely  and  six  miles  south  of  Fort  Collins,  Col> 
orado.  • 

?  BoUtarla  White.    (1883.) 

Twelfth  Ann.  Rrp.  U.  8.  Geol.  and  Geogr.  Terr., 
part  1,  p.  8,  pi.  12,  figs.  13a-<!.  Wash.,  1883. 
C.  A.  White.  ' 

Formation:  Cretaceous. 

Location:  Northern  Colorado. 

Bela  (Leaoh)  Gabb.    (1869.) 

Geol.  Sur.  Cai.  Paleont.,  vol.  2,  p.  152.  Fhila., 
1869.    W.  M.  Gabb. 

clathrata  n.  s.  Gabb.    (1869.) 

Geol.   Sur.    Cal.  Paloont.,  vol.   2,  pp.   152,  153, 

pi.  26,  flg.  31.    Phila.,  18(19.    W.  M.  Gabb. 
Forinatioii:  Cretaceous. 
Locatinn:  Martinez,  Califuruia. 

BelenmiteUa  (d'Orb. )  Meek.    ( 1876. ) 

R«'p.  U.  8.  (Jeol.  Sur.  Terr.,  vol.  9,  pp.  501-503. 
Wash.,  1870.     F.  B.  Mook. 

aniericana(Mort.) Emmons.    (1858.) 

R«p.  N.  Carolina  Geol.   Sur.,  p.  246,   flg.   101. 

Raleigh,  I85S.     K.  Emmons. 
Formation:  Cretaceous. 
Location:   Black   rock  and  Bucky  point,  North 

Carolina. 


Belemnitella — Cpntinned . 

?  bulboaa  n.  s.  M.  &  H.    (1856.) 

Proc.  Acad.   Nat.  Sci.,  Phila.,   for  1806,  p.  70. 

Phila.,  1857.    Meek  A  Hayden. 
Formation:  Cretaceous. 
Location:  Moreau  river,  Nebraska  [S.  Dakota]. 

bulboaa  (M.  <&  H.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  vol.  9,  p.  5&i,  pi.  33, 

flgs.  2ar-e.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Near  Moreau  trading-post,  [8.]  Dakota. 

comproBBa  n.  s.  Emmons.    (1858.) 


Rep.  N.  Carolina  Geol.  Sur.,  p.  246,  flgs.  102, 103. 

Baleigh,  1858.    K.  Emmons. 
Formation:  Cretaceous. 
Location:  North  Carolina. 

manitobenaiB    n.    s.    Whiteaves. 

(1889.) 

Geol.  and  Nat.  Hist.  Sur.  Can.,  Cont.  Can.  Paleont., 
vol.  1,  pt  2,  pp.  189-190,  pi.  26,  flgs.  3, 3a,  h. 
Montreal,  1889.    J.  F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  East  bank  of  the  Assiniboine  river,  a 
short  distance  below  the  mouth  of  the  Little 
Souris  river;  Ochre  river,  Biding  mountaius; 
Vermilion  river,  township  24,  range  20  W.; 
South  Duck  river,  township  34,  range  20  W.; 
Svran  river,  township  35,  range  29  W.;  Assini- 
boine river,  section  36,  township  8,  range  11 W., 
Manitoba. 

mucronata <Blainy.)  Marcon.  (1853. ) 

Geol.  Map  of  U.  8.  and  British  Provinces  of  N.  A., 
p.  46.,  pi.  7,  flg.  3.    Boston,  1853.    Jules  Marcon. 

Formation:  Cretaceous. 

Location:  New  Jersey,  Delaware,  Georgia,  Ar- 
kansas, Tennessee,  and  Texas. 

mucronata  (Schloth.)  Cook.    ( 1868. ) 

Geol.  of  New  Jeraey,  p.  375.    Newark,  1868.    Q 

H.Cook. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

BelemniteB  abaolutua  (Fischer)  Tonla. 

(1874.) 
Die   Zweite   Deutsche    Nordpolarfahrt,   Zweiter 

Band,  p.  501,  Taf.  2,  flg.   1.     Leipzig,   1874. 

Franz  Toiila. 
Formation:  Jurassic  [Cretaceous?] 
Location:  Kuhn  island,  eaitt  coast  of  Greenland. 

ambiguuB   n.   s.    Morton.    (1830.) 

Am.  Jour.  Sci.  Istser.,  vol.  17,  p.  281.   Kew  Haven, 

1830.  S.  G.  Morton. 
Formation  :  [Cretaceous.] 

Location :  Gloucester  county,  New  Jersey. 

ambiguuB  Morton .     ( 1830. ) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  6,  Ist  Mr.,  I827> 

1831,  pp.  192-194,  pi.  8.  flgs.  4,  5.     Phila.,  1827- 
1831.    8.  0.  Morton. 

Formation  :  Cretaceous. 

Location  :  GIoucRstor  county  and  near  ViQcen? 

town,  N.  J. 
(No  pi.  8  in  vol.) 


MfLB.] 
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Belemnites — Continued. 

ambiguaB  Mortun.    ( 1S30. ) 

Am.  Jour.  8c{.,  1st  ner.,  vol.  18,  pi.  I,  t\g*.  4,  6. 
New  llaveu,  ItCU).    S.  G.  Mottuii. 

?  ambiguus  Morton.     (1831.) 

Syuop.  On?.  Kcm.  Cret.  tJr.,  U.  SL,  j.p.  35.  36,  pi. 

1,  figi.4,5.     Phila.,  I8;t4.    S.  G.  Morluu. 
FomiAtion :  (.Vetareuus. 
Location  :  Timber  craek,  dluucodter  county,  Nuw 

Jersey. 

americanuB  n.  b.  Morton.    (1830. ) 

Am.  Jour.  Sci.,  lit.  str.,  \oI.  17,  p.  2tfl.    New 

lUven,  18:V0.    S.  G.  Morton. 
Formation  :  [CretnctrouB.] 
Location :  New  Jerwy. 

americanuB  Morton.    (1830.) 

Am.  Jour.  Sci  ,  IhI.  wt.,  toI.  I'',  pi.  1,  fij;ii.  1-3. 
Now  Haven,  18^t(>.    8.  G.  3Iiirlon. 

amerlcanuB  Morton.     ( lh(30.) 

Jour.  AcmI.  Nat.  Sci.,  Pliila..  >ol.  0,  IMrwr.,  1827- 
1631,  pp.  IM),  pi.  8,  hg».  1-3.  Phila.,  1827-1^31. 
S.  G.  Morton. 

Fomiatiwn:  Cfetm-eoun. 

Location:  Near  Arnnytnwu.  N.  J. 

(a=  pi. 5,  flg.7.     No  pi.  8  In  vol.) 

americanuB  Morton.    ( 1834.) 

Synop.  Org.  Bein.  ('n-f.  (ir.  r.8.,  pp.  :H,;j-'i,pI.  1, 
figs.  l-:t,  3a,  and  pi.  17,  fig.  J.  I'iiila.,  lH:i4. 
S.  G.  Morton. 

Formation:  Crot:ico«>nH. 

Location:  Now  Jersey,  Dflawaro,  North  <'arulina, 
and  Georgia. 

americanuB  Morton.  (1841.) 

Jour.  Acad.  Nat. &i ,  I'hila.,  vol.  k,  lut  wr.,  IKlfU 
1842.  p.2n.    Phila.,  183'J-IM2.    S.<;.  .M.irton. 

Formation:  Crotar<(<>n4. 

Locution:  Great  Hvad  of  the  MiMtuuri  river  (hit. 
439  W  N.). 

conformis  n.  s.  Eicli wald.    { 1871. ) 

G«OK.-Paleont.     Itomork.    HulhinM.     Miiii^.    u. 

AleutiBcheu  Inseln,  pp.  ITk),  iri^,  Titf.  11,  lig^. 

20-24.    St  retersburg,  1871.     L.  Ki.liwahl. 
Formation:  Cretaceuua. 
Location:  C'hai>iic  island,  Tuku^itnu  Kiy,  Alaska. 

denBUB  n.  8.  M.  ^  H.    (1858.) 

Proc.  Acatl.  Nat.  Sci.,  Philn.,  for  1808,  pp. 58,  .'i9. 

Phila.,  185U.     Muek  A  Harden. 
Formation:  JuraMic. 
Location:  Soathwi-i>t  base  of  the  Black  hills. 

denBUB  M.  <&  H.    (18(35. ) 

Paleunt.  Up.  Missouri;  Smithson.  Cont.  Kno'I., 
vol.  14,  No.  172.  pp.  12«,  127,  pi.  4,  flgn.  \Ofi-c.  niid 
pl.5,flKS.l,  lo-A.  Wush.,  IbCk).  Meek  <t  Hay- 
den. 

Formation:  Jurassic. 

Location:  Southwest  basM  of  the  Black  hills. 

denBUB  (M.  <&  II.)  Meuk.    (187(i). 

Sep.  Kxpl.  Great  Bosiu  Terr.,  Utah,  p.  308,  pi.  3, 
tin-  4u,  6.    Wa>h.,  lh7C     F.  B.  M«.k. 

Formation:  Junmsir. 

Location:  On  tho  North  Plutto,  near  tho  Bed 
BnttHs. 

Bull.  102       6 


BelemniteB— Continued. 

denBUB  (M.»fcH.)WLitneld.  (1880.) 

Rep. Geol.  Black  Hills ..f  Dakota,  pp. 381, 382, pL (H, 
flgS-lVlU.     Wash.,  1880.     R.  P.  Wliitflold. 

Formation:  .Jurassic. 

Location:  On  Beaver  cr«ek,  east  of  the  Bella 
Fourche,  near  Bfar  Lo«lge  hutt^  Black  hills. 

denBUB(M.&H.)Whiteavca.  (1884.) 

Geol.  ami  Vat.  Hist.  Sur.  Can.,  Mes.  Fiw.,  vol.  1, 
|>t.  3.  pp.  ly4,  li»o,  pi.  22,  flK.  L  3K.ntreal,  1884. 
J.  F.  Whiti^avcH. 

Formation:  Cretaceous. 

Location:  Coal  locality  south  of  Skidogate  chan- 
nel, Queen  Cliaiiottn  islands. 

impresBus  n.  s.  Gahb.    (18(>1.) 

Geol.  Sur.  Cal.  Paleont.,Tol.  1,  p.  r.8,  pi.  9,  flgw.2, 2u. 

Phila.,  1864.    W.M.Gabb. 
Fonnati(>u:  Cretaceous. 
Location:  North  fork  of  Cottonwood  rrwk,  sonth- 

wesi  of  Horsetown,  Shaxta  ctiuuty,  California. 

impresBUB  Gabb.    ( 18GiK ) 

Gi'ul.  Sur.  Cal.,  Paleont,  vol.  2,  p.  129.  Phila., 
18f,9.    W.  M.  Gabb. 

Fiirniation:  (.-trtan'ous. 

Locution:  Ka^t  sidit  of  the  Northern  Coast  Range, 
more  esiiecially  in  (-oliisa  county,  and  else- 
whore  cast  of  Clt-ar  lako,  California. 

ImpreBBUB    (Gabb)     Whiteavea. 

(1883.) 

Pnx-.  and  Trans.  Roy.  Soc.  Canada,  vol.  1,  sec.  4, 
p.  H2.     Montreal,  188;J.    J.  K.  WhiU-aves. 

Formation:  CretaciH^us. 

Location:  Tatlayooo  lako;  Skagit  river;  Jackaw 
mountain,  Canada. 

inaequilateraliB   n.    8.     Eichwald. 


(1871.) 

(J«M»;.  Paletint.  Homerk.  Halbin^.  Manir.  n.  .Vleut- 
iw-hon  lorteln,  pp.  IS\,  I-VJ.  Tsif.  II,  lign.  12-16. 
St.  PetershiirK,  1871.     K.  Ki.hwald. 

K«>nuHtion:  Cntace««iis. 

Location:  ( 'htisik  island,  Aln^-ka. 

—  macritatiB  n.  8.  WLito     (ISKt.) 

Bull.  U.  S.  G'*id.  Sur.,  No.  4,  pp.  14-i:i,  pi.  6,  figs. 

13-14.     WaHh.,  18^4.    C.  A.  White. 
Formation:  Cri'taceous. 
Location:  F(«sil  point.  Port  Miiller,  Alaska. 

—  mucronatUB(  Sell  lot.)  Rronn.    1838.) 

LetliK^a  (ieo(;ui>Mtii*»  /witer  Itand,  pp.  716-71H, 
Taf.  :W,  n^'-.  I'M  0.  11.  SlutiKurl.  1838.  H.G. 
Bronn. 

Forniatiuii:  CretmoouH. 

IiO(Htit>n:  UiiniiHto\>n,  New  Jentey;  Camden, 
South  Carolina. 

—  liiucronatuB     (Rlainv.)    Credner. 

(1870.) 
Zeitoch,  Doutsch.  Geol.,  <:eH.  Band  22,  pp. 238-240. 

Berlin,  1870.     H.  Creilner. 
Format  ion:  (^reiaccou-*. 
Location:  Mullica  Hill,  Nuw  Joraoy. 

—  uevadenBiB  n.  h.  Meek.    ( 1877.) 

Rep.  Qool.  Kx[il.  40th  I'.iiallel,  vid.  4,  pt.  1,  pp. 

13^131),  pi.  12,  flgs.  7.1,  /.;  (8«,  h 7)    Wash.,  1877. 

F.  B.  Mi'ek. 
Korniation:  Jurawic. 
Location:   Ci'tt<>nwo(>d  canon,  We(<t    nnmboldt 

mn^i<:    AniiTii-au    district,    >Vc«t    Humboldt 

range,  Nv\ada. 
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B  elemnitsB — Co  d  ti  n  ii  oil. 

paoificuB  n.  8.  Uabb.     (ISM.) 

Pw.  (■•!.  A«il.   Snl,  Scl.,  r..l.  3.  p.  ns.     !<• 

ynulKO.  lii<3-liMH.    W.  U.Oabb. 
Punutiiin:  JamBic  |i'nUirruii>>J. 
Uxstlon:    MarliHM  Htmte,    Murlpow  euiint 

paoifiotia  (Uabb)  Ueek.     (18^.) 

tlwt.ear.  t^l.  Iw.lMgy.   tul.  1,  P-  «!.     Phlll 

LDUtiun:  U■^l|"««lHI^<^kll^>^ui». 
pandeilanua  (d'Orli.)  Tonln. 


Belemnites—  Cod  <  in  iied . 

Bp.  andet.  Whiteavea.    (1876.) 

awl.  gur.  Cu.,llM.Fnia.,  Tol.l.iir.  l.pp.11-13, 

|il.  I.  Akil  li^,  aod  flf.  1,  p.  11,    Uontndl, 

la:>I.    J.  F.  WliJInita. 

LuclHon:  Uiunn  Cli>r1utt»  Mudli 


-sp.  nndet.    (1*189.) 


r.  Clin,,  CoBt.  C^B.  P»l«- 


Bp.  Hiidet.  Meek.    (IWU.) 


1,  pv  8,  tgi. 
BntT,  Call- 


SlCiulUS  11 


FDrmatbun:  Cirtiic 


l^y-nlWll;  Kinlnff-lc  Lv,  AlK-kn. 
-  sp.  lIDlIot.  WhilB.      (I?89.) 


>l.i"J,nK,'J,l-a-r.    ll..nlr«l, 


BiibcoDioiu(LAiii.  )Murliiii. 

Jour.  A»d.  Nal.  grl.,  ItiUa.,  i.>l.  r^  im  • 

U3I,  |i|'.  91,  Vi,  pi.  K,  llir.  t.     riijlil.,  1: 

S.  G.  U»H<-II. 

Fnnnatlun:  Cu'lii.- t. 

tor.ti<«l;  Saw!)   llA.4;  Wm-lKiirt-.   I. 

Wnlnfurd^  SlnlUra  Hill.  N<'ic  J>t<«'}';  i 

irUnil.  Si'ulliCurulii.u. 

Bp.  nudvt.  .Say.     (tK>0.) 

Aid.  Jriiit,  S.L,  IfImt.,  V..I.  lMi.«.  N6< 


Bull.V.l'.U-"!.  Si.r..  So.fil.i..CT.  p 

WMh.,  im.   <:.  \.  White. 

.13, 

n 

t-urnintlgn:  Junuxir 

1,-T.ltoii;  Klal.Bvir 

l-J.AI..k,. 

-  T  White»v«H. 

<  1*178.) 

li.'p'l.  air  On.,  R.1.  rr..i!,  frir  l«T' 

rt.",  Krlllib  C 

-IWIiili-avM. 

(1878.) 

u,„l.  sm-.  ■•«...,  !(.■ 

.  I'lMK.  fur  ifne- 

T7. 

M.iilrv.l,  i>.;^ 

F,.r,.,Ml..n;  Juru-if 

rivfr,  nmiAro 

um 

- 1  WliitesvM, 

(1878.) 

-  !  Whiltave*.    (1878.) 


-up.  nndet.  t'uula.    (1871.) 


—  ■p.  midet.  WliiteavoH.    (187ti.) 
Gr.ul.  Sur  Cnu.,  H«,  ftw..  fl.  1.  |.|.  1.  ^ 
Muiilr.*!.  1«;t.    J.  F.  Wliil.iiin. 

Loraliun:  IJIUku  Uliu-lvlU  lulanilL 


-abbotUU.A  H.  (1M62.) 

Joiir.  .ind.  NM.  t«.'l..  Pliiln.,  v.il.  .t.  &I  «r..  IMt- 
IMHi,  p,  1-4  liil.  -Jll.  I)g.  (».    Phil..,  1S(B-UM. 
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Blflnitra  (d'Orb.)  U.  &  U.    (1S62.) 

Jonr.  Aoid.  SU.  Hcl.,  flillL,  rul.  ri,-il  .1  r.  l*f 

ixea.p.iG'J.   Pbiis.,  i«fiv-iM3.   Ghm<  .V  jiki 
dl^nnota  n.  h.  U.  &  11 .    ( lMi2. ) 


Brach}  aphingUB— Cud  tinned. 

-  Bimiatiu  u.  h.  Uabti.     (Mm.) 

n«.1.  Hur.  Ual.,  l-oJi'cTiK..  lol.  £.  p.  n.«,yU3r;  ig- 
SS,     Philip.  ISM.     W.  M.  •J.bb, 

TsmnHuD    CntunDui. 

Lot'fltloii:  Murtiui'2,  (^1. 
Breviarca  n.  sabfieti.  Courad.    (1873.) 


-tortan.a.  (J.  &H.    (181i3.)      . 
lave.  Acad.  Hat.  8cl..  Dilli.,  vul. .-,,  2il  »r.. 

lB03.Iip.lS!,  IA.t[])l.l9J|,  t1f{.3ti.     riillu., 

ies3.    GiiU>*Hani. 


BlTonlK  (Uray)  Gabb.    (1«T6.) 

P»c.  Atml.  Sat.  S.-1..  I'l.tla..  fur  l-iTii,  p.  : 
PliUa.,  1978.    Wm.  >1.  tM,l: 

7  cietacaa  n.  B.  Giilih.    (187fl.) 

Proc  4™d.  Nat.  Set,    Phils.,  (or  1>76,  ]>.  : 
LorallDD:  rataula  cirak,  Ow.r(ti«. 

Bothriopygna  aUbameiiaia  u .  i.  Clai 
(1891.) 

Johna  Hopkln*  I'niT.  Cir.  ml.  III.  Su.  »7,  j^ 
Balto.,  IHSI.    Wm.S.  Clark. 


a.  <!uiirud.   iVSGa.) 

luch..  vul.  S.  Plilla.,  IRdti-IKIU,  p.  11, 
.     I'Uil.i.,  l^Tn.     T.  A.  C.mtwI. 


LocalUm    Allium  r^ 

fioorgneticn 

HUB  alabamenala  n.  s.  De 

Loriol    1B8!. 

Jour.  Clnptmiall  Soc.  N.l.  ill.t 

«ol.  ,',,  ,..  Uf.. 

pi.    S,    llg<L 

1.  I-.-.    Clu.in.,« 

,  Um.    V.  11,. 

Lorl<^^ 

LnoaliDn:  Llv 

l.e.l.,1.,  Al.1«.q,. 

Biaobydonte 

■  (BubgHl.Swa 

isoiOMtok. 

(1876.) 

IUT.V.S.Ot 

1.  Sqr.  T.  n„  ...1.  V 

p.  7U.    ttVl,.. 

UHk. 

a.  g.  Conrad. 

(l«7r..) 

II»p.G»l.air 

K.Can.lli,.,yo1.l. 

W.  C.  K«T 

Awl  A,  p.  1!.    T.  A 

i\iii™L 

alta  u.  a 

Conrad.     (187 

■) 

B*p.aMl.Biir 

S(.»1inillu.,vgl.l 

B.|.-lBh.l«fi. 

W.  C.  Kan 

App.  4.  p.  {.,  pi. 

.  «B.  iii;  pi.  a, 

fig.  13.    T. 

A.  Cunrail. 

TothuIIdd:  CRta»ium 


BraohysphiagUB  u.  «■  Ualdi.    (ItKlH.) 
Owl.  Bor.  Gal.,  Palcoiil,,  vi.l.  *,  pp.    l.v,,15i 
Plilla.,  1«G».     W.  M.  anlit.. 
llratua  Oubb      ( 18(i9.) 


.  Bncbloeraa  (Ilyntl)  Whito.    (18^.) 


—  ?  ootnutum  11. ».  Whitcavea.  (1884.> 

Pmc.  ailil  Tnii.ii.  Bnjr.  .■i..-.  IWuida,  n.l.  S,  mc.  i, 
pp.2i;i,au.    .ilDninral, lijiiw.    J.  r.wiiltwK 

Lmaliun    riiitiU.JuliD,  until*  F<«r<riiisr. 


-  ?  conradl  u.  a.  Hill.    (ISCK.) 

Ann.  H<!p.  fif  p|.  Kur.  Ark.  for  IMUS,  tol.  2,  pp. 

UO.  l.tl,  H.  3,  01(11. :!,  11.1.     l.ltiJs  Kixk,  IMS' 

B.  T.  Hill. 


panyl  11.  a.  Coumd.    (18.i7.) 

^■!:V  S.AH   Mn  B<iiiDd.8ur.,*(d.  l.pl.S, 
|,1.  \i,  Jlgi.  4a,J<.    Walk.  IMT.    T.  A.  I 


Buociuum  (Linii.)  (iaiib.    (1861.) 


biCBilnatum    (Uuldf.)    Eicbwald. 

{1K71.) 
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liratnm  n.  a.  Qahh.     (1861.) 


Otot.  8u 

(M. 

l-.koBL,  »u 

1.  p.  90.  pL  -a 

ag- 

bllL, 

ISM.    W.M 

CiU.b. 

FomiXio 

M«1 

ii«,ni>jtoii 

CUUl.tj,  I'll. 

mi  J  Mirth '(  n 

nth. 

a.   H.    & 

H. 

(1866.) 

PtM.    \» 

id.  K 

1.  Ser,.  Phi 

».,  for  IMS,  p 

ST. 

PliitB.,  I)(.-,7.     MHk  t  llKfden. 
FoTDUtlun:  Cntu^^'unn. 
Loatton:  Murun  ud  Fox  bllli,  Xsbnriui,  [B. 

?  Tinculum  n.  ■-  ir.  A.  M.    (1854.) 

Hem.  Am.  Aiiul.  Art!  mid  ik'l,,  to).  H,  b.  •.,  pp. 
KM;  a»l,  pi.  n,llgii.>»,A.  CenibridG*  ftui]  But- 
ton, ita.   Hull  A  Biwk. 

Lnnitiun:  UnU  B<-n>1  [of  Hi*  Sllnonrl  riTcr]. 
BuUmlna  (il'Orli.)  UeiiiKi.    (imiil.) 

Uiit1i.-S'iitiiiv.CI.Kiilwrl.,.\liid.Wlia.Sitinn|nk 

181)1,  »»iid  xi.iv,  p.  aaa,  wiuu,  isu».   A,  e. 
torHlis  n.  B.  RpnM.    (1861.) 

W-a.     A.  K.  Rvnm. 
lAr>ttiul>:  Nrw  J.'iKj. 

Dp.  aiiilcl.K<-iieH.    (1R61.) 

HalJi.-Natiinr.C-l.  Ki1»t1.  ,\k».I.Wiw.  SiliimiBh. 
IXill,  U>iid  XI.IV,  p.  SIto,  ^ViL'n,  U<-X    A.  E, 


Bullmiiea    (hii 
(1876.) 


Bullmua  limueafonuia  r 
(1856.) 


■11  IS.  [ 


iimii)   Meok. 

>,r.03i.    W»iJi., 

9.  (M.  &.U,). 

.1.  »,  f«  lae.,  p. 


—  nebtaBcensta  u.  u,  11.  &  H.    (lKr<G.) 
l-rw.  And.  Sal  &1I..  riiiln.,  luL  H,  fur  ltu«,  p. 

lU.    nillii.,  1U7.    Unk  Ji  HoyJuii. 
PuniutluH:  Terilai;  [i-rtiuf. ■«««]. 
Lormlloii;  rurtUlvk  [X.  Diikula]. 


I.  U.  &H.    (1850.) 


Bulimna — Con  t  i  naed. 

?  venulculua  11.  s.  M.  &,  n.    (1856.) 

ITm.  A.«d.  S»l.  3cL.,  i'hilB,,  Tul.  «,  tor  ISSl,  p. 

IIS.    Phlln.,  It>5T.    Heck  A  Ilnf ilMi. 
FormnltDii:  TTtivj  [Cnttnaiu]. 
Lin'iUiuii ;  Tbna  uiiki  tiolow  fort  Union  [N. 

Uikol.]. 

BulinuB  (0.  i:  MiillerJ  Moek.    (1876.) 

Kej).  U.  8.  Cro(.  Siir.  Tsrr.,To1.M,p.H0.     Wlib., 
[f7«.     F.  II.  llMk. 

ata-vna  White,    (18S0.) 

Tneinb  Ann.  Rtp.  U.  S.  Gt«1.  md  Gwiir.  Sur. 
T»rr.,  pt.  1.  p.  m.  i>L  SI,  6^.  &>,  6.     WhU., 


-  aiQjuncttu  u.  B.  WhiW.    (I8T{I.) 

Kl..^i.1h  Ann.  K^p.  r.  a.  0«d.  n».l  ii.M„r.  s, 
T(rr.,  p.  ITil.     Wuh.,  IHIB.    ('.  A.  Wbitu. 

Loiiilir.n:  Crovi  Crr.'k  viilteT,  L'olnn.lo. 
-dlajimctui  White.     {187!l,) 
Elprruih  Ann.  Rev.  V.  S,  Gtul.  and  Ahiur.  81 
T.rr.,  II.  114.    U'lMi,,  inn.    C.  A.  Wliila. 


—  di^jtmotiM  Wliits.    (1»80.> 

Twdnii  Aim.  Rop.  17.  t>.  <Iv.<l.  au.l  'inovr. 
Tht.,  pt.  1,  pp.  Ml.  Hi,  ]il.  21,  flgi.  n 
W.Ji.,  HKi.    a  A.  Wiilm. 


—  diajunctus  Whitn.     (1NK3.) 
Tliinl  .Mm.  Bit.  V.  S,  G.vl.  Siir.. ,,.  451, 

1,  S.     U'w)l.,  UKI.     r.  A.  Wl.iln. 

I.«'iiti.>tl:    Katt    of   till-    lli-kf    HulalDf,     11 

—  lonsloaculuB   (M.    Ot   I[.)   Mmk 


nm. 


longluaoulua    (M.   >&   II.)   While. 

(187i..) 


.   loiifiiuaoulna   (M.   Jk  H.)  White. 


:.  A.  wiiiw. 

np[Hr  lilt- 


MTU.] 
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BaliuuB — Con  tinned. 

longiusculuB    (M.   &  IT.)    White. 

(\m).) 

Tlilnl  Aun.  R«p.  U.  S.  (iaoI.  Snr,  p.  4.^1.  pi.  2rj, 

tfS.  8.     WoMh.,  1883.     C.  A.  WhitH. 
Formation:  Cretaceous. 
liOratinii:  Near  Fort  Union,  N.  IinYntta. 

?  rhomboideuB  (M.    &,]!.)  Meek. 

(187G.) 
ilfp.  U.  S.  Geol.  Siir.  Terr.,  tuI.  9,  p.  M2,  pi.  43, 

flg.  17.    y>'aMh.,  1876.     F.  D.  Meek. 
Furniation:  Cretaceoai. 

Location:  Three  milei  below  Fort  Union,  N.  Dar 
kota. 

?  rhomboldeufl  (M.  &  11.)  White 

(18»0.) 
Twi-lfth  Ann.  R«'p.  U.  S.  Gt'ol.  and  Goo;:r.  Sur. 

Terr.,  pt.  1,  p.  87.  Waah.,  18irt.  0.  A.  White. 
Formation:  Cretoceoue. 
lAiration:  Near  Fort  Union  ou  the  upprr  Miwouri 

riv»-r. 

rhomboideuB    (M.  &,  IT.)    White. 

(1883.) 
Third  Aun.  Rep.  U.  8.  Geol.  8nr.,  p.  451,  pi.  2o, 

fltr.  'J.     Wotfh.,  1883.     C.  A.  Wtiitn. 
Fumiation:  Cretuoeoim. 
Location:  Near  Furl  Union,  N.  l)aki>ta. 

BubelongattiB    (M.    &,   II.)     Meek. 

(1876.) 
Rep.  U.  S.  Geol.  Bur.  Torr.,  vol.  9,  pp.  Bin,  541, 

pi.  4i,  n «,'■•.  13.1,  /..     Wash.,  1876.    F.  ».  Mi'ck. 
Formation:  <'n'tai*riius. 
LoTHtiiin:  Mouth  of  Judith  rirer,  ou  thi*  Missouri, 

in  Montana. 

BubelongatuB  (M.    Sl    H.)  White. 

(1879). 
Eli'Ti'nth  Ann.  R«*p.  U.  S.  Gi-ol.  and  (.ii-n^r.  Sur. 
Terr.,  pp.  170, 171.     Wiihli.,  lK7l».     C.  A.  White. 
Fiirniution:  CrHaceouK. 
Location :  Crow  Ci'eek  vall-y,  (.'oloni'lo. 

BubelongatUB  (M.    &.    II.)   White. 

(1879.) 

XlttTenth  Ann.  Rop.  V.  fi.  *U-<>\.  and  C'  "LT.  Sur. 

Terr.,  p.  24.T     Wa-h.,  lK7y.     (.'.  A.  Whii.-. 
Formation:  Cretarpoui. 
liOeation:  Neai  M«lliii  Station,  WynniiuK- 

BubelongatUB  (M.    Sl    H.)    White. 

(1880.) 
Twelfth  Ann.  Rep.  U.  8.  Grol.  and  G< fgr.  Sur. 
Terr-,  pt  1,  p.  87.    WilhL.,  ISKi.    0.  A.  Wliite. 
Formation :  CretaceouH. 
Loration:  Upper  Hhnouri  River  region. 

BubelongatUB    (M.  &    II.)  Wliite. 

(1883.) 

Tlilrd  Ann.  Rep.  U.  8.  Geol.  Pur.,  p.  4.V),  \A.2R, 

flga.  10, 11.    Waeb.,  18}«3.    C.  A.  White. 
Formation:  Cretaieeoui. 
Location:  Month  of  Judith  rivor,  Mimtann. 

Bulla  (Linn.)  Morton.    (1834.) 

Synop.  Org.  RiMn.  i'ret.  Gr.  U.  S.,  p.  40.    Fliila., 
UBi.    A. O.Morton. 


Bulla— Con  tin  nod. 

hornii  n.  8.  (labb.     (ISCl.) 

Geol.  8ur.  Cal.,  rule<Mit.,  v..l.  1.  p.  143,  pi.  29, 

He-  2:U.    Philu.,  IWA.    W.  Bl.  Gubb. 
Formation:  l-nitarooux. 
Loration:  Near  Fort  Tfjon,  Cal. 

xnacroBtoma  n.  h.  (rubb.    ( 1SG0. ) 

Jonr.  Arad.  Nat.  8cl.,  Thila.,  vi.I.  4,  *Jd  Mr., 
lS5K-iaf.(),  i.|..30I,:M)2,  pi.  IH,  fn;.  ir.  [In].  Phlla., 
l8o8-18ri().     Wni.  M.  Gubli. 

Format  iou :  Cr«*taceouB. 

Location:  Prairie  KIufT,  Alabama. 


—  minor  n.  8.  (M.d&IT.)    (1S.5G.) 

Prur.  Arad.  Nat.   Hci.,  Phila.,  for  I860,  p.   69. 

Phi  la.,  18.'i7.     Meok  A  Ilayilen. 
Formution :  Crr't.ictfoua. 
Location  :  Morfau  trading  ]itift  [.S.  1>akiita]. 

—  mortonl  n.  8.  Forbes.    (1841.) 

Quart.  Jour.  d'ol.  Sor.,  London,  \<>].  1,  p.  (i3,  flg. 

a.     I.i>nib»n,  IM.'i.     Kdward  ForlM«. 
Fonnution:  CVi'ta^-anUM. 
Ijoration  :  Nuv\  Jfi-ney. 

—  occidentalisn.  8.  (M.  &  II.)    (18ri6.) 

Proc.  Ai'nd.   Nat.   Sci.,   Phil.i.,    for  18.'M3,   p.  ti9. 

Pliila.,  1K')7.     M^i'k  A  Ilayden. 
Formation:  Cn'taroono. 
lioratiuu  :  Yollowhtone  riv»tr. 

—  recta  n.  8.  (I abb.    (1800.) 

Juur.  Aiad.  Nnl.  S-i..  PliiU.,  v..|.  4,  2d  ^nr.,  1868- 
ixtjii,  p.  3ir2,  pi.  4K,  fl^'.  17  [I'J).  I'hila.,  1858- 
IHM).     Wni.  M.  <:al.l.. 

FonnutiMn :  t'rftaci'oun. 

Location  :  IturliuKton  rouuty.  New  Jfmpy. 

—  Bubcylindiica   u.    b.    (M.    &,    II.) 

(185G.) 

Prur.  Arad.   Nat.  S-l.,  I'bila.,   for  1866,  p.  270 

Philft.,  1s.'»7.     Bl'vk.l  Mayd.n. 
ForniHtion  :  ('n-ta<'C<iUF. 
I^Katiou:  Nfar  mouth  of  Milk   rlvpr,  Ni>braaka 

[Montana]. 

—  volvaria  n.  h.  (M.  A-  II.)    (1850.) 

Proc.  Acad.   Nat.   .<■■».,   I'liilji..   f..r  IRW,   p.   69. 

Phlla.,  1.S67.     M'Tk  &  II  ay  den. 
Formation :  Crrtarcou*. 
Location  :  Mon-au  trading'  l"**^,  IS.  l)ak«ita]. 

—  sp.  undet.  Morton.     (IKM.) 

Synop.  Or^.  H«>ni.  (^n>t.  Gr.  U.  S.,  p.  46.    Phila., 

18:)4.    8.  G.  Morton. 
Formntlun :  Crptarooun. 
Location :  Alabama. 

—  sp.  nndct.  Mt>rton.     (1834.) 

Bynop.  Orp.  IWm.  Trrt.  Gr.  U.  8.,  p.  40.    Phlla., 

18.S4.     S.  <J.  Miirt«.n. 
Formation  :  ('ri>taci*«>u«. 
L:h  iition  :  New  Jt-i-*  y. 

— ?  Morton.     (1S30.) 

Am.  .I.nir.   Sri..  li«t  ».rr.,   vol.  IT,  p.  282.     New 

IlH\in,  \*i:v\.    S.  <:.  .Morton. 
Formaliim  :  Ki  rrni;inou-<  8and  [Cretaceous]. 
Location  :  [New  Jvrifoy  7] 
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BulUa  (dmy)  OhIiIi.     (18tt».) 


BuUopais  n.  g.  Conrail.     (18GS.) 


?  blak«I  Coillail.     (ISnli.) 

Rel^  luipl.  IlihI  Sur.  lt.R.R.,  MiM  BiT'rto  Pi 
cill'^  (H-mn.  vol.  G,  App.,  |j.  ^22,  |il,  2,  llg.  1: 


Lnoilli-ii;  ratjH'li  ill-  Ian  I'vu. 
CaUittDMBB  (LcAcli)  Gnl)b.     (1SG4.) 


-  aiitlqua  (Otto)  Credner.    (1«T().) 


Calltsta  (Poll)  Cuiiriul.     (lA'iO.) 


-(roli)Meefc.     (187(1.) 


Din.ii-lu.    WaiUi„l!(xj.    R.  P.  WliltA> 
IwrntioB:  FmiiulJ.  MKrll->ru,iiiH]ltuliiii 

-deweylM.  A  H.(lt(ei.) 


deweyi  (M.  *  H.)  Wb 

"te.     (187!t.) 

KI-T.'U(h  Ann.  Ur.|..  r.  H.  Grol 

■I.J  a»>i[r.  S.ir. 

Torr..M«S.    H«li.,  1H7». 

fVmMJiw:  Cn'l^.wiii.. 

Luruini.;  VMrj  gr  Little  Thu 

miwrti  crwk  (Dd 

FuMri  nd(',  CnlAmki. 

d.     (ItWO.) 

J,)i.r.A«d.Nnt.titi..  I'hlli.,.  V, 

.4,*H,t.,  IWg- 

iwwp.p.  iiii,  (.1.  Ws  Me,  lit. 

i.iiiL,  iftu-iwo. 

Lwnltuu:  IvuhulH,  A1ilI.<ub>. 

?p«dIuciaaiM,&n.)Mcck.  (1870.) 

JI»|,.ir.B..l.-,l.  Hiir  T..rf...nt. 

.M-.m.iMi,,.i. 

IT.    (liiB.   Wo-.-.   IS.,-,..    IV, 

..,  idTs.  r.  B. 

-daiuUu.  B.  H.&M.    (im.) 

Ln.-UI'«;  Two  liniKlr«l h  nhuir  thi  month  of 

KMB.Am.Af»il,Am.iid»-l,«.K.,v,.l.M>ii.aV9, 

Mllki'iT«r|M<.nbi<»|. 

SM,ri.i.nni.n,i.  (■nmi.ri,ia"i..m»r>.i.,i><oo- 

(?)   robtrieona  n.   ..    Wliit«»ve«. 

m'^'ul.r'rreiw^ou,. 

(1«7C.) 

Lontl.vi:  Gnat  B.n<1  -tthf  Mixiiiiri. 

^;«;;^;«;:.:^.\;;?;;'-.;:v!w2:.^^ 

Otol.  iiiir.  tM..  Iiitnqit..  Tnl.  1.  r,  K7.  nl.  9.  Urn. 

I/H'ltlnii:  ipKIUI  (^lurlnlN  IftauJih 

W.    1-hJ...W4.    W.  11.  fi^l.!.. 

(Aptuodioa?)  teiiuia  ill.  &  H.) 

ro™,ll-.n:OrM..r«n.^ 
cuuiil)';  N»t  OliaiU  i)p  iKii  I'l^ii,  I'ullt'iiriilL 

HMk.    (18711.) 

ll«p,I',S,l>.il.Kiir,TiTr.,  T«l.  B,|>|..  IfUi,  ISB.pl. 

r^flpMo-d.    Winh„l«ii.    >-.  II.  Mri-k. 

-BtlmpBonilGklib.    (18i».) 

C.g).  B=r.C*l..  P.l«.ut..  .ol.  S.  |i  127,  pi.  10,  tg. 

3.    Fhilk,  IMH.    W.  H.  Gilib. 

Lormli.'n:P.<iithH>rl(or(Tho>nn»r1«r,  nmrtli* 
tw4BlorkbUl*. 

(DoBialopalB?)  orbioulata  (H.  &. 

-alriohln.  B.  Wliite.    (IWfl.) 

H.)>Ieek.    (IH7G.) 

Proc.  U.  B.  N.t.  MiiiL.,  ...1.  .1.  w.  I'U.in  W..1,., 

R.p.  U.S.  C^l.Miir.  Terr,.  Tol,1).n..Illfl.  187.111.  S. 

IMO,  Hnlllinnn.   Ulv.  (Tull..  nil.  m.     Woidi., 

ei!-.  *.— .    Wmh.,  H';8.    C  il.  Mitk. 

Tdnnitl.in:  t'«U.»u,. 

Fsmaiior.:  Cr««r,D,i. [Torti.ry.l. 

L0..HII..11:  tin  nillM  IhIow  the  mouth  dT  Jmim 

LscaUun:  N«rl.ll|]>  Kuck,  ArkuiiM. 

rl«rla.D.krt.]. 

■*■] 
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(Dosiulopsla)  owenana  (M.  &  II.) 

Meek.    (l«Tt!.) 

Hep.  U.  aG«d.  Bur.  T.Tf.,  n.l.  9,  l1l.^«S,lM,^>l■ 
»,  Be.  I.     Wull..  1>TII.     V.  B.  M.rk. 

Idcmllou:  Hontfaur  Judith  riTcilMosliDkJ' 

(Doalnlopale)  nebrasoeuals  (M.  & 

H.)Meeli.     <18T6.) 


Cal  loiiema — Coiiti  ii  li«(I  • 

iMlla  II.  8.  Conrail.    (IK7r..) 


-  caraliiienaia  n 


(Doaluic^sla?)  deweyl  (H.  i 

Meek.    (18T6.) 
Kill.  U.  fl.  Gool.  Sat.  T.rr,  »ul.  9,  liji,  li 
pi.  IT,  tlgt.  is™-.    W«l..,  IbTS.    r.  B. 


Calobatea      (uuligen.      Uoulil}      Meek. 

HpIi.  r.  S.  a«il.  Siir.  Trrr..  vol.  »,  p.  Ml.   WaaU,. 

ihvr.   k.  It.  Ui'.«. 
Canuena    <8ii1igon.     AI  b  e  r  h)     Meek. 


(DoainiopaU)  deweyl  (M.  &.  H.) 

WbiUaTes.     (Ititila.) 
OcdI.  will    KM.  lllil.   Sur.   Cuu.;  Cunt.    1:^0. 
PalHot.,  vol.  1,  p(.  1,  |ip.  ti,  W,  iJ.  «,  fig..*,  S. 


Caiupeloma   Eaf.)  Uoek.     (1877.) 

Ik'p.  tJool.  G][,1.  4acli  j.unillal,  TUl.  4,  pt. 
IVu.     ■WuL.lBlV      I'  U..M,.|k. 

macrosptra  McnkI    (1K7T.) 


(f J  Bp.  anilet.    Whitcavoe 

Giol.  Sur.  On.,  M.*  Fo«.,  ml.  1, 
«,   pi,  *,    Bg.   11.     Moulrrtl, 


CaUiottonia  <! 


(1»76.) 

TPn      J.   F. 


i.«.Wbit6»ve8.  (1881.) 

I-  'JH.   IlK".  4,  4.1.     Hilut 


—  maoroapira  (Meek)  Wliite.     (1879.) 
i;ipiriilh  A     .  lUp.  (J.  S.  (kill,  uid  Oauer.  Sur, 

Trrr.,  pp.  2*»  Wfi.    WHh.,  1«8.    0.  A.  Wbil.. 
Fdrnulluu :  Cnrnvdoui. 
Loutlun   1l«rSlT'iv(llry,  WjDinlDK. 

inacroBpira(Meuk)  White.    (1880.) 
TweiriL  Ann.  Kvp.  C,  C.  Ocl.  ui<l  Qnigr.  Sur. 

Tm.,  lit.  1,  p.  Ilia,  pi.  3U,  flg.  !u.   WmL.,  IKKl. 


radlatum  n.  i.  Uabb.    (186!i,) 

»^Be.w.   pi.li..,  isfii.   w.'M.u.bh. 

LoTMIon:  Ttiw  Fmt.  Pliuir  "muO.  i.lil. 

CallokToa  (BobReii.  Gray)  Meek.   (187G.) 
Stp.  U,  B.  Owl.  Sut.  Tfrr.,  vol.  9,  p.  78,    W. 
1BT8.    I.  B.  UhIe. 

n.  g.  Courail.    (1875.) 

up.  a»i.  Sur.  N.  Ciraliui,  vol.  1.     Bili 
ins.    W,  C.  Km,  Ap|k  A,  p.  W.    T.  A. 


L. '.'11(1. in:  SDiiIlxnili'ni  W^ouiliig. 

multllineata   (M.  &   H.) 

(1876.) 


L.KrBiluD  V«n  (.1ark«,  X.  Dkkotn,  on  Ihe  Mla»Dri. 

inultlUiieata  (M.  &  II.)     White. 

(1(SW».) 
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ir.)    White. 


Camps]  oma — Con  1 1  d  n  ed . 

producta(  White)  WliitonTPN.(lHgS.) 


II.  ii.i>.  V.  s.  n«ii. 


I,op«llnn!  W«)a  Eoil  depot,  Sonrli  Hwr,  nnd 

of  Wund  Enil,  on  ILtlMli  pusllal;  Miunrrcfl:, 

— pTodiicta(Wliite)WhilBavM.{18Ki.) 


■nil  Buuti 


•t  •lil.-arllrinwoodlMid, 


—  mulOstriaUtM.&IIOMeek.  (187G.) 
Aeii.U.S.r.Hl.Sur.  T>rr„  toI.  S,  dp.  fiB8,S8fl, 

4a,iiti.  uat,  6g.so,ii.Bsa.  Wuii.,mu.  r 

H«ek. 
7omuiui;  CrniLraoM. 
Lnatiun:  TiTtClarVc.H.Dskoln,  vn  tlxHlHc 

rlTfT;  nnr  mouth  nt  YflllowHonc  itTrr.UonU 


-votdlaCM.  &  II.)M.-ck.     (1S7C.) 

Hi'li.l'.8.UBp-l,  (iiir.  T.n.,  V..1.  fl,  |.[,,  M7-Bf8,  pL 

u,  np>.  Ui,  ft.    W(i.h.,  i.i7«.    r.  H.  jitA. 


Lnnllon:  Nur  Fu 

r1Cl.rk.,lii 

ho  Tiiiioy  or  til 

—  prodaotau. 

Proc.r.S.Knt.Mu 

tof.lLon:  V.llHvr, 

i.  Wliiie. 

.  T..1.  1,  p.  U 
A.  WUHf. 

{18S2.) 
-.  pi.  n,  ns-.  T-o 

ri..r.  Mi-ntann 

-prodncta  (White).    (1 
Third  .Inn.  Rrp.  r,  8.li«1.  Rn 

.,  ]..  4f.!l,  pi.  so. 

LoriihHi:  Volb.f  .'I  Ih-'  Vcllov.lniir  rlTrr. 
— prodncta  {Wli)tr}^'l><tcuv«i.(lEWi>.) 
Owil.  ud  Mml.    Illit.    Mur.  Uin..   l-.mt,    Cu. 


-vetuIafM.  &H.)  White. 


<n  jarh,  Oxln- 
(187!).) 


multi»tiiata{M.&,H.)\Vliit«.(1879.) 

SIcTCDtb  Ann.  Hep.  U.  S.R<...>l.<iu<l  O.'oiir. 
T«T.,  pp.Kl.aaB.    Wiuh..  IrtTS.    C.A.W 

Loallon:  BUrk  ButlH  itntK.n.  Vjomlne. 
— inultistilatK(U.&.11.)White.n8S0.) 
Tvolfth  Ann.  Srp.  U.  B.  n<.,.l.  in<l<)rc>Er. 
Ti'rr.,pkMI,p.l01,    WuA.JMS.   C.A.m 
Fuinillim:  rntereoiii. 
LoHlliiii:  rp|i«rMlri*uVTf  rii'rmli'n. 

— miilUBttlata(M.&H.)W]iiic.n}'KI.) 

Thirf  Ann.  Ktp,  II.  S.  Gt.il.  8ur.,  v.  *'.«,  pl.  «. 
FonMlron;  CretMceoui. 


TnT„p.SI6.     Willi.. 1K9.     C.A.tt-blH. 
Loulioa:  Point  of  Huck<  tlillon.  W)-<witD|. 

—  votulalU.  &n.)  Whit*.    <1880.) 

Tweinh  Ann.  Il..p.  IT.  s.  (!-m>I.  iinJ  G.m^t.  gar. 
T"rr..   ]arl  1,  p.   HU.    WmIi..   ISSa.    0.  A, 


rormaliiHi:  <Vt*i»in<. 

LoriMun:   Ipjiw  UiM,i,r1  rir»r  nKion!  DIkH 
Buruii,  M>«niiiiK. 

Campeloma  sp.  niiiltt.  Mrnlt.    (38TT.) 

p._l-l.|.l.   17,11;..    1.-,,.,  (i,.n.l   liii-n.     W.d,,| 
F.>rnnii«i.';l>i.i.M<.on.. 

(Uelantlio) 

(1871). 

Piwc.   Ar-d.   X«t.       

1^.   iiiiia..  i«:i.   r.  u.  ) 


Mrruk] 
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Cainpeloma — Continued. 

(Melantho)    macrospira    Meek. 

(1877.) 

Kep.  Genl.  ¥.x\*].  Fnrtioih  rnralli-1,  vol.  4,  {.t.  1, 
PI».  18U  161.     WaMi.,  1877.     F.  IS.  Metk. 

Fiirntatidii:  CreiarLHiux. 

Location:  Mi>Qtli  orSuipliiirrrefk,  on  Df.ir  river, 
Wyoming. 

Camptouectesn.g.  A;raRsi/  MS.    (1861.) 

Cli«ck  List  IikTert.  Fuw.  N.  Am.  Cnt.  iin«I  .lur., 
Hmithnon.  Mwc.  Cfll..  vol.  7,  No.  177.  p.  au. 
Waiih.,1864.    F.B.Mifk. 

argiUensIa   Conrad.     (1SG9.) 

Am.  Jiiur.  ronch.,  vol.  r,.  Pliik.,  Ii<(/t,  ls70,  p.  09. 

Diila.,   1670.     T.  A.  rtmrail. 
Formation  :  rrntiiccouH. 

-  belliaculptua  n. H.Conrad.     (ISGO.) 

Am.  Jour.  Concli.,  vol.  :>.  PJiUa.,  \>f>v.  l>:u.  p.  'J9, 

pi.  9,  fig.  11.     Phila.,  187U.    T.  A.  Courad. 
FcrmatioD :  Cn't.iccouH. 
Location:  llaiMunfleld,  K.  J. 

bellistriatUB.     Meek.     ( IRO  t. ) 

Chfok  LlKt  Invert.  Fomh.  N.  Am.  Cift.  Aii«i  Jur., 

8niillinon.  Mi.-«c.    CoII.«    vol.  7,  N>*.  177,  p.  8'J. 

Watli.,  1S04.    F.It.  Bl<ft*k. 
Formation:  Jiirnsaic. 
I«Of'at)on:  Iilalio. 

bellistriatUB  (Meek)  M.  &.  II. 

(1865.) 
Paleont.  I'p.  Minonrl,  Smithnon.  Cont.  Knii\\1., 
Tol.  14,  No.  172,   pp.  77,  78,   flga.  and,  text. 
M'asIi.,  18»-."i.     M<'i'k  &  lUydoD. 
Fomintlon  :  .Tnr:i»i-(ii'. 

Location:  Red  IhittcH  and  b«1ow  there  on  tbe 
north  Lrancli  of  PIutt«  river,  I\ikota  [Wyo- 
ming]. 

belliatriatua  (M.&ll.)  White. 

(1875.) 

Bep.  Geocr.  and  Geol.  Expl.  nnrl  Fwr.  wi>Kt  of 
out*  hiindriMlth  Mcridinn,  vul.  4,  pt.  1,  p.  \CA. 
Wojih..  1S75.     C.  A.  WJiiK'. 

Furmation  :  Jiira«(>ii-. 

Location:  Five  niih'^rait  orCnnniix-n,  Utah. 

belUatriata  Mock.     ( lR7t). ) 

Kep.  Kxpl.  rtreat  liimin  Terr.  Il;ili,  pp.  3fA  ."VS?, 
pi.  3,  flgn.  a.i-W.    Wanh.,  Ih7r..     T.  B.  Meek. 

Formation:  .riiraw<ic. 

Location:  Near  tli<»  Rod  Butter,  on  the  North 
Platte  [Wyoming]. 

bellistriatUB  (Meek)  H.  <&  W. 

(1877.) 

Bep.  Geol.  Expl.  Fortieth  Parallel,  vol.  4,  pt.  2,  pp. 
2Mt>-29r),  pL  7,  fig.  13.  Wa«h.,  1877.  Hail  A 
Whitfield. 

Formation:  JnrMvic. 

Location:  North w«t  of  Rawlin<rti  station,  Wyo- 
ming, and  from  Sheep  cret>k,  and  Flaming  Gorge, 
Uitita  range,  Utah. 

bellistriatus    (Meek)     Whitfiold. 

(1880.) 

Sep.  Oeol.  Black  htlle  nf  Dakota,  pp.  3.'.!-^';^  pi. 

4,  flgK.  6-11.     Wash.,  IrifK).     R.  P.  Whitfield. 
Formation:  Juranaic. 
Lovatltm:  Ni-Hr  Rear  Lodge,  on  the  B«*lle  Fonrrhc 

liver;  on  ^pfHrflsli  c-refk;  in  iiwiwater  valley. 

Mid  in  Uie  Big  Uum  muuutalua. 


Camptonectes — ( \m  t  i  nne<l . 

burlingtonensis    (Gabi))    Conrad. 

(1870.) 

Am.  Jour.  Conch.,  vol.  G,  Phila.,  1870,  1871,  p. 

7r..     Phila.,  1871.     T.  A.  Conrad.' 
Formation:  Cretacoonii. 

burlingtonensis  O abb.    (1876.) 

Pro<\  Arad.  Nat.  Sci.,  Phila.,  for  1876,  p.  316. 

Phila.,  Id7(:.     Wm.  >I.  Gatib. 
FonnatiiMi:  Cretaceonx. 
Locution:  New  Jt'rM-y. 

— ^    curvatus     (Gcinitz)     WhiteaveB. 

(1,SM.) 
Gf^ul.  and  Nat.  llint.  .*^ur.  Tun. ;  Bfetf.  Fon,  vol.  1, 

pt.  :i.  p.  24A  I'l.Hl!,  liK.4.     Montri'al,  i8M.    J. 

F.  Whiti'uvev. 
Fi'riiiiitiuu:  ('retaci>oud. 
Loi.alion:  £u.*it  *ind  t*I'  Muud  Inland. 

?  extenuatuB  (M.  A  H.)    (1865.) 

Paleont.  I'p.  Mimiuri,  Sniith»uu.  Cont.  Knowl., 
vnl.n,  No.  17-2,  p.  78,  pi.  3,  fig.  6.  Wash., 
18i>.'}.     Meek  A  llavden. 

Fciniittjoii:  ,luraf>iiic. 

Loriitliiii:  North  IMalte.  below  Red  Buttcn,  Da- 
kola  [Wyoming] ;  and  PuuthMevt  bam.*  of  Black 
HillH. 

extenuatus  (Meek)  H.  &  W.  (1877.) 

Rep.<;.>ol.  Kzpl.  Forlieth  Paralbl,  vol.  4,  pt.  2, 
pp.  i:;n).  2U1,  pi.  7,  flg.  18.  Wash.,  1877.  Hall 
ii  W]iitn«ld. 

FiirniHtiun:  Jurasfilr. 

Lorufion:  Northwest  of  Rawlings  station,  Wyo- 
ming. 

?  extenuatus  (M.dtH.)  Whiteaves. 

(1878.) 

Canailiun  Naturallfit,  vol.  8,  n.  ser.  No.  7,  pp.4Ul, 

4(r2.     Bfimtn-al,  187s.    J.  F.  Whiteavec 
Formation:  JuraMic. 
Lt't-ation  :  II tA*y unco  river. 

?  extenuatus  (M.  Sl  II.)  Wbiteaves. 

(1878.) 
Geol.  Sur.  Canada;  Rep.  Prog.,  for  187»»-'77,  pp. 

1.'>I,  l!t£.    Aloutrfal,  1878.    J.  F.  Whiteavee. 
Formation:  .Turtuwic. 
Locution:  litattyouco  river,  British  Columbia. 

extenuatus  (M.  6l  H.)  Whitfield. 

(1880.) 

Rep.  Geol.  Black  hilli  of  Dakota,  pp.353,3M,  pi. 

4,  figs.  4, 6.    Wiah. ,  1880.    R.  P.  Whitfield. 
Formation:  Jurusnic. 
Location:  Knst  of  the  Belle  Fourclic  river,  near 

B<ar  Lodge,  Black  liills. 

pertenuistriatus   n.  8.  II.  &,   W. 

(1877.) 
Rep  Geol.  Expl.  Fortieth  Parallnl,  vol.  4,  pt.  2,  pp. 

291,  '£}•!,  11I.7,  Hi;.  17.  Wash.,  1»*77.  Hall  «k  Whit- 

flild. 
Formation;  Jurassii*. 
Lo4'ation:  North wust  of  Kawlingi  itatlon,  Wyo* 

ulug. 
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Camptonectes — Coiiti  n  noil . 

plateuan.H.Wliito.     (I»TI.) 

Pr<4lia.K<'|^i-cii.'r.iiiia.<JHil.l':i|>l.^iii'l'^>ir. 
nf  lomli  lliTJil ,  U.  H.  WJKtJcr.  )i.  2S.    ' 


LuCHtLi>Ti:  Fifty  miU'fliiDrth  of  Omp  j 
Btc  nillm  >«(  „f  XInml  SpriDic,  J 

—  platesaaWhito.    (1ST6.) 


Si*  oilln-  «•*■  uT  Miiiriiil  Mi.riirK.  Arlwiiii. 
plBtesaifonulB  Whitu.     (1880.) 


Furnmllou:  Jurawlv. 

Lotnllun:  Ai[ii«riiiii  yM>-ta,  »n[liimi  rinh. 

panniBn.B.WIiitfipld.     (J885.) 
Bub.  r.C.Gwil.Sut.,v<.I.O,p.»,:pl.B.nBi'.i»Dd«. 

tarnori  n.  b.  White.     (1889.) 

Bull.U.S.GwI.8ur.N...M,|..M,iJ.».fl(ieMidT. 

w«u.,iaM,  c.A.wniti-. 

K.^uinliun:  l'r.-IK«™.. 

Loailuii:  BUrtliK't.  CunmCunUcmiitj.  Ckl. 

:rrS;::rii;"r. 

Caiicer(].iQQ.)Morton.    (1830.) 

An,.,I<.nr,tlri.,lM,«.r„Tol.n,p.SgT.  N.<.H.>u 

BtygluB  n.  H.  While.     (1H74.) 

rn!lini,Kr|..(:fuKT,aiiau«.l.  Kipl.iudSiii 
nf  [Onh  UiTlU.,  i^.  H.  Wlinkr,  p.  £i.    ' 

ib:i.  t\A.wi.ii., 

Location:  "Edge  of  tlis  blalT,  Rflorn  to  i 
mllw  KuOi  of  IMrtJ  Vsvll  riier  ud  up 
nortb  f"rk  of  Virjiii  riTur,  T^tah.^' 

styeiua  Wliite.    (ISTJ.) 

Itop.  GfOKr,  lucL  Qeul.  Kijil.  uhI  Siir.  • 
lOOth  XiHildJiii,  Tol.  *,  pt.  1,  pp.  ICt-I<». 
Hi^  ta-c.     W'Mb..  }h'i.    V.  A.  Willie. 


i.f  n 


r,  via 


—  (Amusii]in)'buTllngtoiieu8ls(GBt)b} 
WhitDolil.    (1884.) 

Mmi.  U.  B.  liml,  tinr.,  vul.  0,  ml  ftS-W,  pL  S, 

Rrx.  :w>.    »u.h..  ISST..    R.  I'.  WhiiHiM. 
Farmatinii:  CtH^umt. 
Lnrutii>B:  ItwIdniifiFld  (ud  Ilaliiid^l.  N'w  Ji>n»j, 

t.  Whiteavw.    (1877.) 

r.  r«ii.;  Rep.  11«(.  fur  IW^IBTS,  «pp. 


Crul.  Sill 
II,  IhtiR.    H.nit 


.   J.  r.  V 


-  alabamAnsls  n.  t 


LDStloo:  Pniila  Dlu^  AUUbb. 


Caucellaiia — Coi  1 1  i  ii  uetl . 

eufauleuBiB  u.n.  llubb.     (18(».) 


IMiU,|||^3l■l,3Ul,  p 
law.    Wm.  H .  Oiilil 

P-Tuwliun:  (VuIw-mw 


na,  ag.  B.   in.iiL,  I 


l.ucilitin:  SuidT  Hook  |K.  J]. 

Catidona?emmon8iin.  H.  Jonee.  (1862.) 

PaluODUignplili'a]  SoTlM^  pp.   VKt-lif,,   ilg.  11, 


is;*.   r.n.MKk. 
Caiithanu(Rott«n)Meek.    (1876.). 

W«h..l8TB.    r.B.lf«k. 

?julBBbutgeiisiaii.s. White.    (ISSl.) 

l-nK.U.S.Mt.lli».,T0l.4,p.  lM,pl.l,(lgMiiid 
l,Wiirai.,]«(l,ftnlthHin.    MIk.  Coll.,  toI.  21. 
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CaiilkaniB— Cuiitiuuia. 

Caprlua— (J  un  1  in  ned . 

(Caiithai-ulaa)  vaugbaul  (M.  &  11.) 

qnadrata  n.  a.  Uotirail.     ( W^'Ti.) 

M»ek.     (IHTG.) 

IToc,  Jiiul.  SuLSii.,  l'ljMii„t..r1(^-.l-l"LV.,  1 

Btp.  r.  si.  nwl,  Hiir.  T.ir„  v„l.  a.  |,,.,  STii,  :V'0. 

riillll.,  IriM.     T.A.IMnwI. 

p].sa.flK»s,,(,,  «,.  «,p.STa,    Wu-n.-im 

r.B.M«k. 

r  teiana  11.  H.  Koemw.    <m9.) 

!,■»«,  1^**    lluun,  IMS.     K.Ib,u..i.T. 

UjipcrMiKini. 

Canthyria   (suligen.      Swain.)      Meek. 

[^'illon   N«rW.       HUlF.iluivoriiliilHii 

(187ti.) 

UrtDofc!.  and  Db  nuJ  froB,  S«  Bmuu 

E^  U.  8,  CboI.  Bur.  T.rr.,  rol.D.p.iU.  W«b.. 

FrcdtrlrloliuFK,  T«i. 

l»K.    y.B.U«tk. 

sp.  imilct.  M«ek.     (1«70.) 

Capruia(<VOrli.)  Coura<l.     (I&'<5.) 

I'm.-.  Arml  KM.  Sil..  Plill*  ,  for  lii.M,  IB.-Jl.  p 
K».    Miilk.,  II»C.    T.  A.  i:our«.l. 

oraasifibTa  d.  a.  Roemor.    ( 1849. ) 


CaprinelUi  coraloidea  n. 

(I»51.) 


cnaalfibni  Soemer.     (1S52.) 

in  Tciu,  p.  lil.  Tut.  5.  Bfi.  e^-f. 


KnUr.i 
ItU.    P.  Rownrr. 

FitnnttloDt  Cret>ci:u(i 


paprotiiia  (d'Orb.)  Meek.    (1ST6.} 


rruiirw   of    P^frnalH 

I.  Roemor.    (1819.) 


—  eoadalupae  s. 

IViMlloo     CrfWretmi, 

LgMUon    W»co«iiip,BburpNVwUniuiifcl«,Ti>i. 

pudalupaa  fiuener.    (1852.) 

Krrida.  Ton  TftiM.  pp.  >S,»<i,  Taf.  B,  flea;**,  6. 

Dons,  IWI.    r  BuFtner, 
r«n»il«i ;  CnUChHu. 


—  taxana  Koemer.    (1852.) 

Kr»ld«.»(pBT™oii,  p.fW,  T«f.  \ngii.i^~c,    DvDD 

WiB,    F.  Hotmrr. 
JonDMIloti:  t^PUcvuull. 
UicuIdd:  IIlKti1inili>t««'n  Ne>  Brtunfrli  in. 

—  texana  (Room.)  Mnrcou.    {imii.) 
(htul.N.  An.  p.«.    Knrirh.lHS.    Jnli'uManuu 
TonoHtlvD   OTvUc«tu>. 

Lm'sICub:  IlilliurruuDiIlDgOaindcni'k.  on  (h 
]i>n  t«iik  uflbe  Pftliv  WuliiU. 


Lostlon:   N«ir  111*  mnulh    of   Puwc 
Tmu. 
occidontallB  Con.     (It»7.) 

l«,  pi.  2,  Bg.  l-«.     W«rti..  IMT.      T 
nd. 

LoTMlon  :  H(U  th*  n...iitli  of  Fo'^Ttvm  tItit. 

•^— planata  n.  b.  Conrail.     (lRr>6.) 

Phn:.  Acail.  K»t.  IW,,  Philii.,  for  l«.'.l,  l«5^  p, 

tU.    l-hll*.,  IhM.    T.  A.  Uunrul. 
ForiDAtloD  L  Cntaumu. 
LocMInn  :  Oak  crack,  nFU  rn^ivui  [Triu]. 

planata  Coii.    ( 1807. ) 

Bfp.  D.  S.  liul  ll"i.  Uouud.  Riir..  t<4.  1.  pi.  t,  p. 
14T,  pt.   Z,  flip.  2".  t.     IVmIi..  1H6I.     T,  A. 


t.     Wuli„1S7«.    I  B.  Mw'k. 


Capsa  (Lbi 


.)Co)irii(l.    (IRTiT.) 


-  texana  n.  b.  Courad. 
Il<'|..  [:.  ti.  Kurl  Un.  Bound,  S> 
164.  pt.  SI.  (Ig.  B.    WMh., 


Cnpulua  fragUia  n 
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CapuluG — ('oiit'iiitiiHl.  I  CaTdita^Coiitiiiiicil. 

occideiitaUa  II.  H.  ri.  &  M.    (IKJl.)  1 ?  altiooBtaii.  s.  <ioW..    (IBGO.) 

Mtni.Am.  ArwL,  ,Mt.  i.i..!  s  i,  i..|.  r,,  n  ..,  pi,.  I  Cwl.  Sur.  Ol.,  I'ukMiil,  toI.  i,  p.  2118,  |il.  an,  fl«. 

»5,»M1.  1.1,  1.  flu..  IHa-.i.     <'™il.riil*i-MUd  B«. 

t<iii,  iHiV-.    mil  A.  U...41. 
r»ruti<-n:Onlai!rMH. 
LaaUoD:  B»g«  crwik.  Sobnulu  [«')"iiiliie]. 

CaidtaBtar  Forbes  d'Orli,  !  - 

P»leont  l-ranfiiuc  Kfli[n,.ia.-  Irn-suli-i^  Tsrr.  ' 
(ForlieB)  Deior.    (lKi8.)  ' 


n.  K.  nabli, 

).  litorton.    (1833.) 

1.1i.pr..vol.i3.p.TJ-J  l[il,  3,  (Ik. 
N™  lUi™,  I*!!.    B,  <i.  M.,r1'iii. 


IwrmlUin:  R.  Grurgi*,  l>iil. 

—  deoisa  Morton.     (1833.) 


l*Jo,  lh,-,B.    K.  D«..r. 

Aid.  Juar.  Sfi..  l.t  kt.,  vuI.  M.  pi.  0.  fls.S. 

New 

-  oinctiT*  (Mort.)  iVUrl..     (IWil.) 

ll.vMi.  Itca    S,  <1.  Monun. 

PHkoiil.  Frji^H*  Etliiii..iJ«  liuKUlii'ns  T.Tr. 

i-r*l..t.«.|i.l«,|J.  !-^^,  dK,*.     I'.tK  W'a- 

deelaa  Mortou.    (1834.) 

1WW.    A.d'HrMclV. 

Bjo-  [1,  OiB.  li'Bi,  V.„-l.  Or.  U.  S.,  p.  M,  pi. 

.dg 

Fumntliiu:  tSvUurtiiM. 

3.    Fhil..,18.M.    fl.O.  Muirton. 

tOdUMi!  MrwJmMj 

Tu™«IJou   Cmm^KaK 

oinotni  Mortou)  Desor.    (isriN.) 

LucMInn:  St.  0«irg«^  Del. 

Bjnup.  fciiJnldMC"-..  li.  31U.    rari-  imil  Wl* 

I*K1BM,     K,  iwor. 

Jl,.p.  11.  8.  .Id  Mei.  ll"iiii.l.  Sur„  .«!.  1.  fl 

tp. 

W,  pi.  0,  (iK.  B.     W«l,.,  1M7.     T.   A.  Co 

end 

I,.a.i..ii:X..«Ji.m.y. 

fimbilatuB(M«rt.)<rOrb.  (IKt-) 


-  ?  ponderoM  n.  B.  Uabb.    (18G0.) 
]:i.  i>i,  a,  riK.  11,  lis-   Piiii*.,  isTit,    Woi.  u 


LnnHlnoi  S-ar  Fi.n  T.g™,  Mstliu"!;,  i...«r  C 

-  hornii  Uabb.    {It<C!).) 
(iuiil,  Sur,  Oil.,  l'>li'i,ut.,iiil.2,]>p.lfn.lKII.pI 
lilt-.  Kl,  Kt..    11iil«„  l»ua.    W.  M,  (Julib. 


I,cH,iltu<i:  No  |>M<,n«irAw<lii|>\vii<l;i1. 

.-praeciaa  u,  h.  While.    (IttSO.) 

Twnnii  Ann.  «i.j.,  I\  S.  Ueul.  nml  Ilmcr. 
Tirr.,  inirl  I,  pp.  Uv,  1,VI,  pi.  S7,  fipi,  1 


n  of  TfLlumtoin 


—  ?Bp.undct.    Mcok.    (1870.) 

Ft«c.Aia.Flilla.  loc,,  toI.  II,  IHU,  1810,  p.41B. 
itilli.,  UIl.    r.  1).  M«k. 


CudlU  (Brng.)  MoHon.    (1831.) 

Srnnp.  Ode.  it«in,  cm.  ur.  ir.  s.,  |i.  cc.   rLiiL, 

18M.    B.O.  Horum. 


—  Intermedia  ii,  s.  Wliitfiold.    (188.'),) 

Hon,  U.  B.  llivl.  Sur,.  *ul.  9,  p.  a».  ],l.  M,  ll|n^ 

H.w.  Wii,i,.,iw.,  K. F. \s-Liia«id. 

Tonnallon   CnUrwiui. 
Lo™tlnn-  Juminjililo,  S.  J. 

planlcoBta   Lam.)  Cuurad.  (18!i5.) 

lUv-  >:>l>l,  >■»!  Snr.  P,  It.  K,  Hl».  BItft  to  P^ 
cini-lknin.    App.  Pr»1Iiii.C»l.B<T,ofW.t. 
rthk.,  P»l..p.  I'l.  W«U..  1«5S.  T,  A.Coarnd. 
yonniUon    Eumn  '■r,.|a,T..u..) 
localluL    CaUilodi'  U  liTU  [Culiranili]. 
plaolcosta    Lam.)  Cuurad.     (16Li6.) 

cinr  liriin,  \ol.  ft,  App.  p.  321,  pi.  2,  flG-  «. 

Wuli..  IViH.     T.  A,  I'linrmil. 
ri,niiiHl..n;  troroni. ll*.(*..uui). 
LontiDUL  CkiiiuU  ita  Ina  Un*. 

—  subtetrica  n,  b.  Conrad.    (1837.) 

B.-P.  V.  B.  •nd  Mi'i.  Bi.iinil.  Bnr.,tol.  1,  pt.  S.  |t 
IW,  pL  SI,  fl([.  ».    WMh.,  ISil.    T.  A.fon- 

Frirnnliun:  Cntwroni. 

Lmtjon:  Slg  B»to  dil  Nort*  [Taiu], 


BOYLE.] 
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Cardita — Continued. 

sabquadrata  n.  s  Ciabb.  (1860.) 

Jour.Acad.  Nat  Si.  Philu.,  vul.  4,  2d.  for,  1858- 
I86f),  p.  3(K),  pi.  48,  tit:.  2.ta,  b.  [21ii,  b].'  I'hiU. 
]8.'>»-18UU.    Win.  M.   (;iabl>. 

Formation:  Cretaceous. 

Location:  Burlington  cnuiity,  New  JoriM^y. 

Bubquadrata  ?  Uabb.    ( I860. ) 

Jour.  Acad.  Xat.  Hcf.,  Phila.,  vol.  4,  '^d  tf>>r.,lit5S- 
I8GQ,  p.  396.    iniila.,18d&-18C0.   Wni.  M.  Gubb. 
Tormation:  Cretacooud. 
Location;  Hardeman  county,  Tenneiisee. 

Cardlum  (Liun.)  Morton.    (1834.) 

Synop.  Org.  IU>m.  Crct.  Gr.  U.  S.,  p.  66.  Pliilii., 
1834.    S.  G.  Morton. 

(Linn.)  Mook.     (1876.) 

Rep.  U.  8.  Oeol.  tfur.  Tcir.,  vol.  9,  p.  168.  Wa*li., 
ms.    F.  B.  Mock. 

abniptum  n.  h.  Gubb.    (1860.) 

Jour.  Arad.  Nut.  Sti.,  PlilIa.,voI.  I,  2ii  wr.,  l^f»»- 
ISfiO,  p.  .UXL  Phlla.,  1«^<»-1H<:0.     W  lu.  31.  (;abb. 
Formation :  Cretaccuun. 
Location:  "Near  Purdy,"  Tenn. 

arcaeformia  n.  s.  Gabb.    (1869.) 

Am.  .lour.  Conch.,  vol.  5,  Philu.,  18CU,  l^Tu,  |>p. 

11, 12,  i>l.:t,  fif;.  t).    Philu., lisTO.  Wm.  M. iinbh. 
Furniution:  JuruMtic. 
Locatiun:  Volcano,  about  thirty  miles  MutheaKt 

of  Waliitir'H  lake,  Nfvaila. 

arkasBense  n.  8.  Conrad.     (1855.) 

Pn.K.  Acad.  Nat.  Sci.,Philn.,for  18M,  I8u5,  p.  266. 

Phila.,  It^n.    T.  A.  Conrad. 
Formation:  Cretaceoud. 
Location:  ArkauMa. 

'—  bellulum  n.  s.  Mock.     (1876.) 

Rep.  Expl.  £z{ied.  Santa  Ko,  New  Mexico,  to 
Junction  uf  Grand  nnd  (iietMi  rivers,  pp.  l'J8- 
129,  pi.  2,  flK«.  Cr,  h.     Waiili. ,  IST6.     F.  U.  Muek. 

Formation:  t'retaceouit. 

Location:  lUo  de  la  Plata  [Colorado]. 

brazoenBe  n.  s.  Shuniard.    (185*J.) 

Trani.  Acad.  8ci.,  St.  I.ouiis,  vol.  1,  lH50-li>i>i,  p. 
600.    St.  LoulH,  IdoO-lHtX).     U.  F.  Shnmard. 

Forniatiuu:  Cretacvuua. 

Locatiun:  JoliUitou  cuuuty,  at  Comancho  Peak,  a 
few  feut  abovo  tho  level  of  Brazos  river,  and 
near  Patrick's  creek,  Parker  county,  Toxaa. 

brewerii  n.  s.    Gabb.    ( 1864. ) 

Gcol.  Bur.  Cal.,  Palcont,  vol.  1,  p.  176,  pi.  24,  flg. 

165.    Phila.,  1864.    Wm.  M.  Gabb. 
Formation:  Creta<'e<iH5. 
Location:  Ka^t  of  the  north  end  of  Cafiada  de  las 

Uvas;  aritund  Martinez.,  Cal. 


n.     B. 


Shnmard. 


—  chootawenae 
(1859.) 

Tnuia.  Acad.  Scl.,  8t  Lonlv,  vol.  1, 185G-I8fiO,  p. 

609.    St.  Lonis,  1856-lHtX).    B.  F.  Shumard. 
Formation :  Cretac*  oiis. 
Locatloa :  PMt-Oak  creek,  Grayson  oonnty,  Texas. 


Cardlum — Con  tinned. 
—  Choctaw  eiiae     (Shnmard)    Whit«. 
(1880.) 

Twelfth  Ann.  Hep.  V.  S.  Gool.  and  tieoKr.  Sur. 
Terr.,  pt.  1,  p.  39,  pi.  18,  figs,  la-c  Wash., 
18^3.    C.  A.  White. 

coloradoense  u.  s.  Shumard.  (1859.) 

Trans.  Acad.  Sci.,St.  Louis,  vol.  1,  1866-1860,  pji. 

6:)n.  G(>0.    St.  Luuif,  1806-1860.    B.  F.  Shumard. 
Forinntion:  Cretaceous. 
Locution:  liiirnet,  Travir,  Bosque,  Johnson,  and 

McLiMin:in  count ii'H,  and  Hivural  hundred  miles 

further  wfrttwanl,  Texoi*. 

congeBtum  n.  s.  Conrad.    (1857.) 

K«>I>.  I'.  S.  and  Mex.  Bound.  Sur.,  vol.  1,  pt.  2, 
p.  149,  pi.  6,  ilRs.  5a-w/.  WopIi.,  18o7.  T.  A. 
Conrad. 

Fi>riiinti«iU:  Cr«'tu<-f'ou(i. 

L«Kratiiin:  Ui>>San  IVdro  [Texas]. 

coopcril  n.  8.  Gabb.     (1.86-1.) 

lieol.  Siir.  ('ul.,  Paloont.,  vol.  1,  p.  172,  pi.  24,  figs. 

ir.4,  ir.4«i.     Philu.,  18IVI.     W.  M.  Gabb. 
Fomiatioii:  Cr*  tuci'nUH. 
Ijocution:  Martinez,  Han  Diego,  near  Cufia<la  de 

las  Uva8,  Cul. 

cooperi  (Gabb)  Eichwald.    (1871.) 

Geo^.  Palfont.  B«.'Tiierk.  IlalbiiiP.  Maiig.  u.  .\lon- 
tischen  Inselu,  p.  176,  Tuf.  16,  figs.  3,  4.  St. 
Petersburg,  1871.     K.  Eichwald. 

ForniHtion:  <'ri.'tHc«^«ui<. 

Locution:  Abu^ku. 


-curtum  (M.  &  H.f)  Moek.     (1877.) 

Rep.  (.'ci.l.  Kxpl.  Fortieth  Parallel,  vol.  4,  pt.  I, 
pp.  151,  l.-J,  pi.  l.-i,  fltj.  3  mot  3.1).  Wash.,  1877. 
F.  11.  Met  k. 

Formation:  ('n^tiiceous. 

liocution:  Chalk  creek,  two  niib'M  west  of  (Uptown, 
UUh. 


-curtum  (M.  &.  H.)  White.     (1879.) 

Eleventh  Ann.   l(4.-p.  V.  S.  Gt.HjI.  and  iieogr.  Sur. 

Ti  rr.,  p.  !£W».     W^l^ll.,  1879.    C.  A.  White. 
Fonnation:  CretuccouH. 
Locution;  CoalviIl<>,  Ctuli. 

-curtum  (M.  &  II.)  Wliito.     (1879.) 

Eleventh  Ann.  Kep.  C.  S.  Geol.  and  Ge«'gr.  bur. 

Terr.,  p.  249.     Wash.,  1879.    C.  A.  White. 
Fonnation:  CrrticeoiiH. 
Locatiun:  Ililliiud  elation,  Wyoming. 

—decoratum( Grew.) Eichwald.  (1871.) 

Ge^-ig.  I'aleont.  Bemt^rk.  Ilalbins.  Muug.  u.AleU' 
titichen  Inbeln,  i\>.  l'j;\  13U.  St.  Petersburg, 
IK71.     K.  EichMuld. 

Formation:  Cn-tace<iufl. 

Location:  Alaskan  jteninsula,  Kailiak,  Unga,  and 
Atcha  irtluuds. 

—  dumosum  u.  s.  Conrad.     (1870.) 


Am.  Jour.  Conch.,  vol.  6,  Phila.,  l87o,  1871,  II  73. 

Phila.,  1871.     T.  A.  Conrud. 
Forniutioii:  Cretaceous. 
Locution:  Iluddontiehl,  N.J. 

—  elegantuliun  n.  b.  Hoenier.     (1849.) 

Texas,  pp.  44i.'>,40A,  Bonn,  1849.     F.  Roemer. 

Fonnathui:  (^retaci><>ui<. 

Locution:  Wuterfall,  near  New  Braunfels, Tez. 
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Caidliun — Con  t  i  nn  od . 

elegBUtulum  Kouiiiei'.    (Uf52. ) 

KruUh  Tun  TtfiH,  |'j>.  4V,  1.1,  T*t.  6,  flsi.  3 


Lonlkii):  WntrHSIl  Ql 


lifl  Qiudilupo  beluw  Kl-v 


^ aufaoleiiM  n. e. Coorad.    (liW.) 

Jour.Auil.h'al.  i<ci,.  PhLla.,TDl.  I,  3dra.,  185 
llW),p.!S2,pl.*e.flg.l2.     PliiU.,  1W8-18W.    ' 


gu«iaiiBail    (d'Orb.)    Eicli 

(1871.) 


Lxcntlon:  KudJak  lalso'l 

— bemlcycllciun. 


.Tuompy.    (1854.) 


-  hlUanum  (Sow.)  Kueraer.     (1849.) 


Inbricatarlnm    (Lnym.)  Eicliwald. 

(1871.) 
Owd.ralauDt.  Btmork.  Uiilliiii..  JUiiji.  u.  AIcd- 


Lncatlun:  .tlo-ks. 
-  kansaseuae  n.  i 


Meek.    (1871.) 

S.  II»].  tad  Giug.  Sur. 
iMh.,  ia;i.    F.  II.Uisck. 


oMeek.     (1876.) 
B»^  u.  s.  G">i.  Scr.  T«iT.,  toi.  V,  1^1.  no,  i;i 

pi.  S,  ll«n  14.1-1.    WMh.,InB.    F.  Il.!lln«. 


Caxdiuni— Cuii  t  i  a  nod . 

kanBasenM  (Mk.)  Crkgio.      (1889.) 

IKitl.  IVn.lib.  Vul  L«t..  N»t.  Hint.,  TOl,  a,  Nu.  10. 

p.  r,V.    TnjKki,  18B9,     If.  W.  Cngln. 
Funiiiliuu:  Uretoauui. 
Iflcnltun;  Kiuwu.  CoBi«iioh«,  BiT4rJ*,  ina  a\*- 


wonlicounliM 

Kiwwi. 

n.  a.  Sbumard.     (1859.) 

Bl.  LouK,  T 

1.  l,llli«-lW(^pp. 

0  0.  wi.   SI. 

Luubs  lue-uao.   B.  r. 

ghu- 

mini. 

FomaHon:  Creti 

Lwatiga:  Btd  r 

™,  Uunsrcv 

UDtj,  Ttlu. 

-  lluteiun  II. 

8.  Conrad 

(1855.) 

Il"M.   Kll4.   uid 

R.  MIM.  Rl 

P«idflc  Oo^n, 

App.  lT.li,n 

G«l.  B.P. 

rw. 

—  linteum  Conrud.     (18."ifl.) 

Rci>.  Kxi'l.  ID']  »ur.  It.  U.  B.  Uia.  Klnr  to  P» 
i-ifir  (Wrm,  ioI.  S,  Al*.,  |i.  320,  pL  1,  tg.  I. 

Laoiii>n.  Coliiulsdvliial'TH. 

—  m«diale  ii.  s.  Conrad.     (1857.) 


L,.,tlo.,: [T...«]. 

—  mnltiatriatnmii.H.Shiimard.  (1853.) 
Eijil.  Hf.1  riv.r.  Li-uitluin,  hy  B.  B.  M.rc,,  p. 

an.  |il.  4, 11;,  ^,    Wanb.,  1SJ3.    B.  F.  Slinniird. 
Furmalion:  Cnbc'^u^ 
LurUti.nT  (.-mnp  Ko,  4,  ITon  Tliiibun.  T«, 

-  multistilatum      (SLum.)      Sehiel. 
:i855.) 

lOj,.  Eipl.  Hid  Mur,  K.  B.  R.  Sin.  Klnrto  P^- 
,lll.- (ItMli.  tol.  i;  Ilt.p,   Kipl. 
nllcl  N.  L«l.,  !>.  luu,  |>1. 1,  n|.  I( 

-multitadlatumn.  a.  Uabb.     (1860.) 

iKiiii.  p.  3!),«,  i>i.  i]»,  pg.  III.  rbiiH,,  iHw-iecck 


,  ]..  3W. 


■nil  Gro] 


LiiTJitiDQ:  (>lia}:rliiBii,lwaiitjr  mllu WMturysn 
Urldgu,  Wfu. 

pBup«rmUum(UMfc)Wbite.  (1879.) 

Kk'vHitli  AUD.  K<p.  V.  S.  Otiil.  ai'd  a.-oKT.  Sur. 

T.Tt., p.a!H,pi.», «g.so.   Wuii.,i8;».   o.A. 
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pedemaliB  n.  a.  Boemer.     (1810.) 
Tkiu,  n.  *<A,  Bonn..  IMS.    F.  Kuemar. 


pertenue  n  s.  M.  d^  H.    (1861.) 

Fiw,  A«d.  V-t.  Set..  Plillfc,  fgr  ISBl,  f.  t 
PhlU.   IBfil     MBtk  A  lUjilBll. 


PIMIa  riitr,  Nabnaki  [WjumlngJ. 

—  protextutn  u.  s.  Cournd.    (1853.) 

JoQT.  AcKi.  Hal.  S(l.,  Pliila.,  rol.  3.  2d  lUT.,  IBSO- 
MM,  p.  £1S,  pL  M,  flj;.  II.  PliIlL,  IH.'ri)-lbM. 
T.  A.  (iinnil. 

t/oi»Ii-iu:  BurllDpontouutj,  N«w  Jeiwy. 

—  remondianum  u.s-  Uabb.   (ISM. J 

GMl.Snr.  (\U.,  Paluonl.,  lol.  ].p.l12,pl.23,(l|I. 
U3.    i^iltii.,  IHM.    W.  M.  Gibb.  ; 


LonUioD 


rlpleywmm  n.  a.  Conraii.    (1869.) 

Am   J-iur,  Coi.,-!..,  vgl.6,  Pl.ilji.,  lSr8-lfi70,p.UB, 
pt.B,llg.  6.    Phlbi.,  1870.    T.  A.  Cunmd. 

VKUioa:  HuMonHaid.  N  J. 

ilpleyanum(C<ni   WbUiinld.  (18JK.) 
Mod.  u.  b.  OmI.  a.ir.,  v.ii.  a,  wv  i:<;!.  va.  ]-i.  ai 

flic.  11.    W*>b.,  ixfti.    It.  P.  WLiinvltl. 
l/MIion:  K«jpon,  N,  J. 

rtpleyenae  n.  B.  Courad.    (1858.) 

Jgar.  Acmil.  MU.  8<  i.,  Pbllo.,  v.,1.  H.  2d  ,.-t.,  ItUfi 
ieH,p.3»I,    PliilB.,  ti<»-IllM.    T..t.'!aii[iid 


IrfKftHou:  Ki-ar  Murfrmburu^  Aik. 

—  Bbumardl  □.  b.  M.  &  H.     (18G0.) 
Pror.  Aod.  S'sl.  Sri.,  Hilla..  fiTlUGO,  pp.  liij,  ISL 

Phi  In.,  ten).    Uit'k&HijdDD. 

lA.rittioti:  Mo..iliwa>lhu>utBUckhllt(,H«bniilik 

—  apecloBum  u.  b.  M.  &  II.    (1856.) 

PriE.  Acail,  Nsl.  t$cl..  PbiUk,  fi-r  ItAM,  pp.  £74, 


iwll  rid«";  moDlh  of  SI.  Vnilni.«»k; 
r  lh<<  Cw'liB  A  k  Puu«r<i  and  Llttlo 
1  ctef-ka^  Ci>lorkdo. 

Bum(M.  &.  H.)  White.  (1879.) 

iiD.  Ri'p.  V.  9.  Ocol.  tnd  ClMgi.  Bnr. 
Iin.    Wuli.,ll)7B.    aA.WIillc. 

Uw  rr«i:li,  n«r  Morrtnoo,  Oolo. 


Wuli.  18T!>.     CA.Wblle. 


Lontion:  Owl  crerk.  Ilinn  iiillw  oiictb  of  Ibv 
town  of  Biph-T.  Hi«, 

—  ranun  □.  ■.  E.  &  S.     (1857.) 

tnu  Acitd.  »a..  it    L-iulis  ml.  I,  lK.'i>',  ll!e>^  p. 
39.     Bt.  Lxuiis  ISSe-lMU.      KvaaaAShuuKtrJ. 

Luktlon:  On  Manvu  lud  Gnnd  riren  [Et.  Ila- 

—  ?  «anotl-BabEB  n  a.  Roeiner.  (18i9.) 
T»u,  p.  U'i.    lloDU.  1849.    >'.  Kuimhit. 


•pillmaul  n.  a.  Conrad.  (1858.) 

Joar,  Ar.il.  X.t.  ScL,  I'liil..,  »ol.  3, 2Jt.t.,  1866- 

ii'M).  p.  3-js,  pi.  w.  flg.  a.   piiiit,  issB-iass. 


i>r  Riptay    HM. 

-  subcurtum  Meek.     (1877.) 
It«|i.  ileol.  Kipl.,  Kunlrtli  pHRillal,  TOl.  1 

pp.  Its,  ISS.  |i).  IS,  B«.  St  (uu(  III;.  3). 

ICTT.    p.  B,  Mo.  k. 


aoitnlam  n.  b.  Heek.    (1858.) 

Tnnt.  Allnny  lul.,  tuI.,  4,  pp.  vt,  41.    Allxnj. 
1U»-1«U.    r.B.Mnk. 


Bubcuttnm  (Meek)  Wbito.    (1879.) 

Kh'raulb  Aon.  Brp.  L'.  1^  fi<-ul.  and  liroKr.  Sur. 

T«rr.,  p.  SM,    Wrwli.,  ItiTa.    &  A.  Vfhlto. 
runnill»n  :  i:n'1n/'>'^>ii>. 
Luutluii;  l-Mlvllto,  UUb. 
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ITwraUioa;  t'nrliifi'uii.. 
LoatloD    HllUudiUtlon.Wjra. 

-  lubquadratum  B.i.E.  ia.  (1857.) 

Tmuii.  A~L  ad..  Bt.  I.<"ii".  <>>l.  1,  1Hi'*-ll«0,  pp. 
311,39.    bt.  Luiiii,    It^'iC-lSCU.    Evuii  *  aliu- 

Iiootlui :  Kuivftu  rin>r  [S.  Dskiili]. 

tlppBaimi  n      Coiinid.    (18-'>S.) 
Jour  Add.  Nil  ScL,  i-hM,...  ...i,  b.m »r..  i».ii- 

IKi.  B.m.vlH.nn-il'-    Pliita.,  l'»-l«6», 
T.  i.  Conred. 


.  Kooiiicr.     (1)M9.} 


tumiutKlpIoy,  Ulo. 

—  tiausveiHBJe  n.  i 

Tout,  p.  *•«.  B«nn,  IM9.    r.  Rouiunr 
rurmiilinn;  <'n;Hii'if.iiii. 
LontluD  :  yrtili'rirkiilHiig,  Tgl. 

—  trite  II.  8.  White.    (11*79.) 

Kt«<oth  Aun.  Virv.  I'.  M.  tHul.  wiit  ( 
T•r^.,p|l,S!^!,M«,I'I■^'ll('-*n.*■  ^ 
0.  A.  Willi*. 

LiTMIuD:  il™il..f  WiUni-K-Vot  mftoi 

—  trite  WbiU'.    (1H7H.) 


Caidl  um — Cun  t  i  n  n  eii . 

(aranocardium)  BAbuloanm  a.  s. 

<Mh    im 

aa.].!'ur.C*X.,l'n\<.-<-al.,yi[.i,i>.sm,fi.M,Be.U. 
FlillL.  IHGV.     Wm.H.UuMN 

LoeatlMi:  HIcrn  it  lu  C(Hlcll■^  unr  Arlncbl, 

80DOTS.  Uoilcu. 

Orauocaidium)  tippauum  (Con.) 

Qabb.     (1876.) 
Proc  A<«d.  Nil.  gel.,  Plill*.,  fur  UTS,  p.  JID. 

Pliilii.,  ISlfl.    W[n.Jl.G.bb. 
FQnnillaD:  Crrt4C«uui. 
lioailao;  l'»t»ul»crMk,c™n,-l». 

(Hamicardiuin  1)  onrtnm  d.  a.  M. 

&H.    (ItMJl.) 

'*J.  NX.  Bel.,  PhlU.,  for  laei,  p.  fli 


Igraliuli  BeuBiTfnn 


DLudSatUM.i 
il.J,Tin.'J4».i10.p 
T  WbitruvM. 


.J,  Wj.mlng. 
riiiu&vva.   (188i.:> 


Fi.nn 

l,uriii:i<ii:  Utiul  Onit  Vutru  rivsr,  KHinalu 
[Wjonilog]. 

(Leevicardium)  anntdatimi  n,  a. 

Uabb.    (1S64.) 

(iL'ul.Sur.  cm.,  I^IkidL.toI.  1,  p.  ITl,  ji.^tg. 

ira.    Fl.ira.,lSH.     W.K.CISbb. 
rrinnMioll:  frTlKfUim. 
LutJon:  Cartj'ii,  Butb  idda  it  Mi.iut  DIaMii. 

CBllfuTUll. 

(LseTicardium)  annuUtum  tiabb, 

(IWiil,) 
Ori'l.  Sui.  I'll.,  ral'imt..  Tcd.  !,|>.ldl,  pi.  3n,Hii. 


\1  ••(  Xtml  llluil. 

ia)?i>]i.iiDil<>t.\VLil«.  llir}^.) 
Bull.  U  S.  i}<gl  sur..  S... 
Wuh     M.  CA.Whii 
funnitlun  l^nUoD 
lioultun  rAluv  '■ 

—  CilocaTdiam    dumoBum  (Cim.) 
Wbitlteia.    tl»C>.) 

UonK.  !'.■'<■  «"'!.  »>"■.  '"If.  PP-  I.T^Hl''.  pi 

fi«>.!*-13.     M'anli.,  1IM^'<.     K.  p.  WhiltU'lil. 
FOnunlluii;  i-'irl*-"'!". 
Locmluu:  lln.lJuuflcl.1,  N.  J. 

(Criocardium)  mulUradlati 

(Uabb.)  Wbitfiald.    (IMW.) 


—    Cilocardiaui)  Bpeciosum  [M.  & 
H.   Heek.      1876.) 

Jl.p.11   B.Oeol.ftir  Terr.,  i..l.«,|ri..li»,i™,j.l. 


L-Mlh-u:  MulliU'i.iuuihi.f  UuuntI>I*l>lo,aniI 
la  'Omllmlw  rttim,  -CdlfiTnli. 
—  iFrotocaidinm)  filoaumn.  a.  Con- 
rati.     (IN"'!-) 
Rep.  r.  !<.  Hid  Mi-i.  B>iiiiii|.f>iir.,Tci|.  1,  H- V.  |i,  lUl, 

Hl.t.tlia.''':  b.     W«.h.,l«6T.    T.A.Cgund. 
FomiKliiiii:  <;r.'1i.iT.iui<. 
Lonllrjii     jiiun  ^ptinp,  Tnu. 

(Protocaidium)  KfanuUfenim  n.  s. 
Uabli.    (l>4i!<.) 

(ii.1.1.  Eur.  I'll.,  I>i>lrant.,  to).  1!,  pp.  :ail,-Xt,  pj. 

3C    K  U.    fLiU.,  1B«D.    Wu.  M.  ttaUb. 
Furnuitlgii:  fMii™.u». 


<i,fll.  17.    I'blli.,  ltL-.a- 


I«.iilii.ii:   Kuniabi  lAIibuu];  Tl]>i«h   cc 

Alibuw   llMwIi'plJ. 
-   (Protocardla)  maltlstrial 

(Shum.)  Ciiiirad.     (1857.) 

liDonil.  Siir..  ml.  1,|.| 
il.  6.fl«il4a-s.  Wllfa.,l^T.  T.  A.Ui 

UiuiSpilli|[*iTtlIU> 


U.J-.  t'.  1 


■«.>VLB.] 
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Cardium — Ton  ti  n  necl . 

(Protocardium)  perelongatum  n.  r. 

Whitfield.     (188;").) 
Hon.  U.  a  ii<K>\.  Sur,  vol.  [\  pp.  i:W-i;»8,  pi.  20, 
flg8.  20.21.  pi.  21,  hK«--l>^'>-     Wash.,  1885.     B. 
P.  Wliitfl«>](1. 
Fomiatioii:  Cr^Ucfonfi. 

Location:  (^rcani  Ridgp  and  Mullira  Hill,  Now 
Jeney. 

(Protocardium)  placerenais  n.  s. 

Gabb.    (mu.) 

(2eo1.  Siir.  Cal.,  Tal^oiit.,  vol.  1,  p.  173,  pi.  24,flg. 

156.     IMiiln.,  1S04.    W.  H.  Oabb. 
Formation:  Crvtareoiii*. 
Location:  Texan  Klat,  Phicor  roouty,  California. 

(Protocardia)  Balinaense  n.  8.  Meek. 

(1871.) 

Fourth  Ann.  R4>p.  U.  S.  Oo<t\.  and  Cieogr.  flur. 
Terr.,  pp.  ^M,'Mfl.    Waah.,  1871.     F.  B.  Moflk, 

FonnatioD:  Oretaceonn. 

Location:  Twelvt*  iiiilm  iwutliwMt  of  8alina,  Sa- 
line county,  KauBii*. 

—  (Protocardia)  tezanum  n.  s.  Con- 
rad.   (1857.) 

Bep.  U.  S.  and  Mox.  Bonud.  Sur,  vol.  1,  pt.  2,  p. 
ISO,  pi.  6,  figs.  6f/-c.  Wa«h.,  18.*>7.  T.  A.  Con- 
rad. 

Formation:  Cretaceous. 

Location:  Between  EI  Pimo  and  Fn)nt«>ra. 

(Protocardium)  translucidimi  ii.  s. 

Gabb.    (1869.) 

Geol.  8nr.  Cal.,  Paleont.,  vol.  2,  p.  1K7.  pi.  :U), 
flgi.  82,  82ci.    Phila.,  18CU.    W.  M.  Cabb. 

Formntifm:  CretaceouM. 

Location:  Martinez,  south  of  Mount  Diablo,  Cnli- 
fomia. 

(Trachycardium)  alabamenae  u.  s. 

Oabb.     (1876.) 

Proc.  Acad.  Nat.  Sil.,  Phila.,  fur  187C,  p.  MD. 

Phila.,  1870.    Wni.  M.  Gabb. 
Foruiatiun:  Creta^eoui*. 

— —  (Trachycardium)  carolinenais  n.  s. 
Conrad.    (1875.) 

Rep.  ()eol.  Sur.  N.  l^mlina,  vol.  1;  Ral«>igh,1875, 
W.  C.  Kerr,  App.  A,  p.  7,  pi.  2,  flg.  I.  T.  A. 
Conrad. 

Formatiun:  Crc(aoi>on(i. 

Location:  Snow  Hill,  Greene  county,  North  Caro- 
lina. 

(Trachycardium)  carolinense 

(Con.)    (iabb.    (1876.) 

Proc   Acad.  Nat.  Sii.,   Phila.,  for  18^6,  p. 310. 

Phila.,  1676.    Wro.  31.  Gabb. 
Formation :  Crptac.'ouit. 
Location  :  Patau  la  rreek,  Goorgia. 

— (Trachycardium  eufaulenae)  (Con.) 
Gabb.     (1876.) 
Piw.  .\rad.  Nat.  Rci.,  Phila.,  for  1876,  p.  310. 

Phila.,  1876.    Wm.  M.  Gabb. 
Fonniitinn  :  Cretarcone. 
Lurnlinn  :  (juiinian  county,  Ot'orgia. 

Bull.  102 6 


Cardium — Con  tinned. 

Hp.  iindet.  Morton.    (1830.) 

Am.  Jour.   S*-!..  lat  nor.,  vol.    17,  p.  285.     Now 

Haven,  183<i.     S.  G.  Morton. 
Formation  :  CrotocfouH. 

8p.  nndot.  Morton.    (1834.) 

S.vii.'p.  Org.  Ram.  <'ret.  Gr.  U.  S.,  p.  66.     Pliila., 

1834.    H.G.Morton. 
Fonnatii>n  :  Crot«C(H>U0. 

— —  ep.  iindet.  Morton.     (1834.) 

Synop.  Orti.  Bern.  Cn»t.  Gr.  V.  8.,  p.  66.     Phlla., 

1834.    8.  (;.  Morton. 
Format  if  m:  CrotaceouR. 


I 


8p.  undet.  Roomer.    (1849.) 

TexaM,  p.  400.    Bonn,  184'J.    F.  Boomer. 
Formation:  Crotaceimii. 
Litcation:  FreUcricksbur}:,  Tox. 

sp.  undet.  Roenior.     (1849.) 

Tfxw.  p.  4(Nt.     Bonn.  1849.    F.  Koenicr. 

Foniiation:  Cretaceous. 

Locution:  Fonl  near  Now  Braunfols,  Tox. 

sp.  undet.  Koemer.     (1852.) 

Kreidfl.  von  Texas,  p.  50.    Bonn,  1852.    F.  Roe- 

nier. 
Formation:  Cretareous. 
Loi-ation:  Frederii-ksburg,  Tox. 

sp.  nndet.  Roemer.    (1852.) 

Kreide.  von  Texas,  p.  49.     Bonn,  1852.     F.  Roo- 
mer. 
Formation:  Cretacvous. 
Location:  Fredfrirk^hiirg,  Tex. 

sp.  undet.  Roenicr.    (1852.) 

Kroide.  von  Texas,  p.  49.     Bonn,  1852.     F.  Boe- 

mer. 
Fonnaiion;  Cretareous. 
L(K>ation:  Ford  of  the  Guadalupe,  New  Braun- 

Mh,  Tox. 

sp.  nndot.  Roemer.    (1852.) 

Krcifli.'.  von  Texan,  p.  50.     liouu,  1852.     F.  Roe- 
mer, ^ 
Formation:  Cretareoas. 
Location:  Fredi^ricksburg,  Tex. 

sp.  nndet.  Owen.    (1860.) 

Seconil   K*p.  Get^l.   Rec.    Arkansus,  pi.  7,   flg.  2. 

Phila..  ISOO.     I).  I».  Owen. 
Formation:  Cretnceom. 
Location:  Arknnhas. 

sp.  nndet.  White.    (1879.) 

Eleventh  Ann.    R**p.  l'.  8.  Grol.  and  Oogr.  Bur. 

Terr,   p.  20:i,   pi.  9,  figs.  '2,i-^.    Wash.,   1879. 

C.  A.  White. 
Formation:  (!retAroous. 

Caryatis  (Roem.)  Gabb.    (1869.) 

Gvol.  Sur.    Cal.,   Piileont.,  xol.   2,  pp.185,    186. 
Phila  ,  1869.     W.  M.  Gabb. 

nitida  Gabb.    (18<i9. ) 

<;e<il.  Sur.  Gal.  Pale(»nl..   \iil. 'i,  p.   186,  pi.  30. 
flg.  79.     Phila.,  1869.     W.  M.  Gubb. 

Formation:  Cn>taceous. 
Location:  Martinox,  Gat, 
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Ca  ryatifl  — C  on(  i  n  n  ed . 

snbtrfgona  Whitoaves.     (188+.) 

Qdut.alKt  NX.  IliHi.,  Snr.On,:  HriL  K«.t.  vol. 
I>l.3,p.K!n.    «iintr«],liu(.  J.  F.WhIIMvi 


Liiciitinn:  rClinarTT.n,  X.  Mri.j 
-  egeria  WhitP.     (1)*7>)0 


-  johttimiB  n.  H.  White.    (18T9.) 

ElHv«nlh  Ann.  Hip.  U.  f.  H«ol.  uml  Ofsn. 
Toir.,  i^2TI,-27.'i.  pi.  0,  Agii.  6i^  i.     IVi 


Uueulata  u.  t.  Oabh.    (1869.) 

Am.  Jiiar.  Cunrh.,  ml.  \  nii^iL,  iwni.  ISTI 
H-ls,  i.t.  0,  (ipi.  ia-l:l..,  fc.    rhil«.,  1B70. 

n.  G•ll^ 


CasBiduliiB  (Lsm.)  Morton.     (181)4.) 
8>u,.p.  Ore,  Kfiii.  cm.  Of.  u.  s.,  p.  ve.  i-hii 

abruptusn.  S.Conrad.    (18^.) 

Jour  Arort   KM.Stl.   rLilR.,v(.l..l,'i|,i.r.,lll- 
1ll«,r-291     Ph  L,  laKK-IKCM.    T.  A.  Cgiirt 
rDnnalinn    fnlacanBr. 
Lormlion:  Tippah  roHotv,  Mii«itivrp]d, 


CaBaidiilus — Coiitirued. 

SBquoreua  (Morton)    D'Orb. 


lasa-lSm.   A.^nrtigi 


l:Di'n11i>D    rnililn  Unff,  AlnlHnl*. 

^quoreoi;ls(Mortoa)C]aTk.    (ISSl-) 

jDhiii  II..pkiiii  Univ  Ci|r.  vol.  in.  Ho.  «J.  9.  7S. 

—  fiorealis  (Moiton)  Clark.    (1891.) 


LoulloD :  Nmt  Jonoy. 

luioTococoaa  a. a.  Gahli.    (1860.) 
Proo.  A<wl.  Kit.  Coi.,  PhilH.,  for  USO,  p.  SIS, 

FUli.,  IIKI     AVoL  H.  Okbb. 
ToiTimtioo   CrBtaoMiiM. 
lomlion:  Kufnula,  Alt 

mtcrococcuB(Uabh)Clatk,    (1891.) 

JoJ.lH  napkin.  I'nlr.  Cir.  vol.  l".  N.i.  87,  p.  TO. 
Baltlmon,  I81II.    Wm.  B.  (;tark. 


-  poTTectuB  D.  B.  Clark.    (1801.) 

Johni-  nnpklni  Unly.  Clr.  Tul.  Ill,  Nu.  8T,  p.  n. 
lUltiinnn.  leoi.    Wm.  B.  Cluk. 


-  otantonl  n.  a.  Clark. 


-  inbcoiiioiu  u.  a.  Clark.    (1891. ) 

Joh.n  lli.pkini Iniv.  Cir.  lol.  in.  Su.  87,  p. Tfl. 

lUltiBiuiT,  1K)1,     Wm.  B.  CItrk. 
Fornull'in  ;  Cri?t>revn>. 
Liirntlun :  Mlwlnlppi. 

snbqaadratna  n.  s.  Conrad.  (IWO.) 

Jm  Aci'l.NU  Sd.,  PhlU.,  tc.l.  i,  2.1  im.,  186»- 
IK-li.  p.  £91.  pt.  47,  ng.  I'.i.  Fhiln.,  IKW-lMli. 
T.A.r,>iiT»d. 

li'^rnuitluD    CnUooni. 

IjO^alfoEl     Tlppnh  liiriitlli'.  Mivilqippi. 

subquadratus     (Conrad)     Clark. 


t.  Morton,     (mi.)         I  i.,.„i„„:  Mi^i.ipp,. 

8, nop.  Ori,  ^l^-f^j-  ';'■'■■  i*-  !'■ "«.  vt.  :i.  He.     CaaHiope  (C,.<inand>  White.    (1874.) 


I  Pn'tlm.  Kfp.  liiTiTl.  K™^;  lir.wr.  no.)  G.><.1.  Eipl. 

■Kil  Kiir.  wm  c<f  inoili  HurUiui,  p.  ^1.  Wuh., 
<  U74.     0.  A.  Wliltt. 


■OTLB.] 
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Cassiope — Continued. 

whitfieldl  n.  b.  White.     (1871. ) 

Prelim.  Rop.  Geugr.  and  Geol.  Kxpl.  and  Sur.  \Vo8t 
of  moth  Merid..  G.  M.Wheeler,  p.  27.  Wnali., 
Ifi74.    r.  A.  Whit*.. 

FnmiHtiHn:  rrirtiiroous. 

Locution:  At  th.)  bond  of  Le  Yerken  crpck,  itnd 
also  In  Tare's  I'aflon,  ITtah. 

whitfieldi  White.     (1875.) 

E«*p.  (Jetiffr.  and  (5fol.  Kxpl.  and  Sur.  West  of  UK)th 
Moriilian,  vol.  4,  pt.  1,  p.  liMi,  pi.  18,  fig.  l«i. 
Wiinh.,  lh7S.     C  A.  White. 

Fornmfeion:  (.'rr-tai'^fiHirt. 

Loi-atiou:  At  the  head  uf  Tm  Wiken  crook,  and 
aim  in  Pace'ii  cafton,  Utah. 

Cassiopella  n.  g.  White.    (1877.) 

Bull.r.S.deol.auil  fJcoi^r.  Siir.  Tt-rr.,  vol.  3,  No. 
3.  p.  »M!ft.     Wash.,  1877.     (.'.  A.  Whit*-. 

turrlcula  n.  b.  White.     (1877.) 

Bull.  U.8.GooI.Hud  Geonr.Snr.  T^rr.,  vol.  3,  No. 

3,  p.  fiOC.    Wash.,  1877.    C.  A.  White. 
Formation:  CrctM'eons. 
Location:  Black  Butter,  Wyo. 

turricula  White.     ( 1879. ) 


Eleventh  Ann.  Rep.  IT.  S,  Geol.  and  Goopr.  Sur. 

Ttrr.,  p.  220.     W:ish.,  187«.    C. A. White. 
Fonuntinn:  (.'retireoiis. 
Location:  Black  Butteo  sttition.  Wyoming. 

turricula  White.     ( 1883. ) 

Tliinl  Ann.  lUp.  U.S.  Geol.  Sur.,  p.  68,  pi.  23,  figs. 

25-29.    W«L«h.,  1883.     C.A.White. 
Location:  Black  Buttof,  Wyo. 

turricula  White.     (1880.) 

Twelfth  Ann.  Hep.  U.  S.  Geol.  and  Gcogr.  Pur. 

Terr.,pt.l,p.U7,pl.27,figs.:iii--«/.     Wash.,  1883. 

C.A.White. 
Formation:  Crctaceou.i. 
Lo<*ati(>u:  Klack  Butt<>e  «tatiun,  Wyoming. 

Catillus    (Hiibgen.    Rrong.  f)    (Cheuu.) 
Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  p.  39.  Wash., 
1876.     F.  B.  Meek. 

Catopygus  (Agab.)  Conrad.    (1850.) 

Jour.  Acad.  Nat.  Sci.,  PhiUi.,  vol.  2,  2d  sor., 
1850-1854,  p.  39.  Phila.,  lU-Vr-lSM.  T.  A. 
Conrad. 

•^— ovifomiifl    (Conper  MSS.)  Connid. 
(ISSd!) 

Jonr.  Acad.  Nat.  Scl.,  Phila.,  vol.  2, 2d  »!er..l8.">«K 
1854,  p.  30,  pi.  I,  llg.  In.  Phila.,  18:>0-Lb,'*4.  T. 
A.  (?onrad. 

Forniation:  Cretaceous. 

Location:  Timber  creek,  Nuw  Jenoy. 

oviformis  (Conrad)  Clark.    (18iU.) 

JohnH  Hopkins  Univ.  (Mr.  vol.  lo,  No.  87,  p.  ?(•. 

Baltimore,  1891.     Wm.  B.  (;iark. 
Fi>miaiion  :  CrotMCConii. 
Lor-ation  :  New  Joraey. 

puaillus  n.  h.  Clark.    (1801.) 

John!  IIot>k{ns  Univ.  Cir.  vol.  10,  No.  87,  p.  70. 

Baltimore,  1891.    Wm.  B.  riaik. 
Fonnation  :  Cretacooui*. 
Locatioa :  Monmontb  County,  New  Jen>cy. 


Cavaria     pustulosa    (Ilag.)     Crodner. 
(1870.) 

Zcit!«ch.  PeutKh.   Geol.   (jcrt.    Baud   22,  p.  220. 

Berlin,  1«70.     H.  Crodner. 
Formation:  ('rr>taceou(«. 
Lo(*atiou:  Brown  ville,  New  .Terwy. 

Cavea  (d'Orb.)  O.  &.  H.     (1862.) 

Joun  Arad.  Nat.  Sii.,  Phila.,  vol.  r>,  2d  *.»r.,  1R(W, 
18t>3.  p.  175.    Phila.,  1862. 18i53.     Gabb  A  Hoi1>. 

prisca  n.  h.  G.  *fe  H.     (1»)2.) 

.I(uir.  Acad.  N'at.  Si-i.,  Phila.,  vol.  5,  2d  «er.,  1802, 
IHKi,  jip.  nf),  176  (pi.  21],  fig.  67.  Phila.,  1802, 
\tH\:\.     (;;.il.h  *  Horn. 

Funuatioii:  f('n»tareous7] 

Loi'ntion:  Fort  Bi^Iknap,  Texan. 

CelleiJora  [Fubr.  ]  (Jabb.     (1860.) 

Jour.  Acad.  Nut.  S.i.,  Phila.,  v.>l.  4,  2dBer.,lR58- 
18'W>,p.4i»!L     Phila.,  lS.')S-18ri<>.     Wm.  M.  Gabh. 

bilabiata  u.  s.  (;.  &  H.     (1860.) 

Proc.  Acad.   Nat.  S<*i.*  Phila.,  for  1800,  p.  300. 

I'hila,  isul.    (;alil>  St  Horn. 
Formation:  Cri-tacet)ui«. 
location:  New  Jf-r^t-y. 

bilabiata  ((i.  &  H.)  Gabb.    (1860.) 

Jour.  Acad.  Nat.  tvl.,  I'hila  ,  vol.  4,  2d  .sit.,  18.^8- 
iKtM),  p.  4<10,  pi.  00,  ngs.  21-23.  Phila.,  185*- 
18fiM.     Wni.  M.  (JaM). 

Furuiation:  CretaceouJF. 

Location:  Timber  creek.  Now  Jerney. 

carinata  n.  s.  G.  &  H.     (1860.) 

Pro<-.  AiWl.   Nat.  Scl.,  Phila.,  for  1860,   p.   366. 

Phila.,  18<il.    Gabb  Ji  Horn. 
Furmatit'U:  C'retHceoUB. 
liocation:  Nt-w  Jersey. 

carinata  (G.  kV  H.)  Gabb.     (1860.) 

Jour.  Arad.  N'at.  Si'i,,  Phila.,  vol.  1,2.1  wjr.,  1858- 
18»V^  p.  4«M),  pi.  «iji,  flg«.  'S^k~Hi.  Phila.,  1858- 
l«tU).     Wm.  M.  Gabb. 

Foruiutiou:  Cn-taccous. 

lior.ution:  Timber  cn-ck.  Nrw  .K-rwy. 

exserta  n.  s.  (x.  &.  H.     (1862.) 

Jour.  .\vad.  Nat.  Sci.,  Phila.,  vol.  :'i,  2<1  ser.,  1862, 
iMul,  p.  126  I  pi.  lUj,  Ag.  0.  Pliila.,  1802,  1863. 
Gabb  A:  Horn. 

Formation :  Cri't.ic*'' "un. 

Lo<-ation:  Near  Miillira  flill.  Now  Jersey. 

granulosa  (Hag.)  Credner.     (1870.) 

ZoitKli.  Duutiii'h.  Geol.  GtTi.  Bitnd  22,  pp.  219,  22^). 

B«Tlin,  1>70.     ir.  (Yedner. 
Forniation:  Cn'tacrous. 
lioratii'u:  Timber  cref-k.  New  Jersey. 

janewayi  n.  s.  G.  &■  II.    (1862.) 

Jour.  Acad.  Nat.  S«i.,  Phila.,  vol.  5,  2dB«'r.,  1802, 
iHwJ,  p.  120  [pi.  ll»i,ng.  7.  Phila.,  1862,  1803. 
(^•abb  ,k  Horn. 

Koi-m.-itlon :  (.•r««ta('t>ou^. 

lioi'atiou:  Seven  mib'U  l»nlow  Varmi,  MIr*. 

[TliiH-petinx'h  wan  ••vidi-ntly  not  founti  in  place, 
iu  tb(<  lorality  liu'*  yichbw]  no  other  (.<retACH)U  i 
foiwil!«  and  is  nearly  7.'»  niMen  SW.  of  theknowt 
Cnda'  ciius  arcH  in  \\in  well-knuwu  Tertiary  r» 
gioD.] 
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Cellepora — Con  t  i  n  iicd . 
prolifica  n.  k.  (J.  &■  H. 


(18«2.) 


Jour.  Acad.  Nat  Sri.,  Plilla.,  vol.  />,  2<l8.r.,  1802, 
1 8r>:{,  HI.  124,  125.  I'hlla.,  lHr.2,  18tU.  Gahh  & 
Iloru. 

Fumiatiou:  CrctureoiiK. 

TiOcation:  Tinibor  rret-k.  X«iMr  Joney. 

(=Ct>nopuni  biUbinti  (i.  A  H.) 

-s — pumila  n.  8.  G.  AH.    (1862.) 

Jonr.  A.ml.  Nat.  S<i.,  I'hila..  rol.  5,  2il«r.,  isn2, 
18«K1,  pp.  12r.,  ll?7  [i  1.  ly],  ng.  8.  rhilo.,  1802, 
1SK\.    Gahb  A  II<>rii. 

Formation:  Cretaroouii. 

Location:  Timbei  freok,  New  Jrnioy. 

pusiUa  (Hag.)  Crodner.    (1«70.) 

Xoitflch.    Doutsch.    iivol.   Gob.  Baud  22,   p.  210. 

Berlin,  1«70.     H.  Cn-dner. 
Fonuation:  CretaceouH. 
Location:  Near  Brownvilleand  Turtle  Blill,  N.  J. 

tubulata  u.  8.  Lou8dalo.     (1S44.) 

Quart.  Jour.  (.Tenl.  Soc.,  London,  rol.l.  p.  TO,  figs. 

a-r.     London,  lh4'>.     William  I^mfldalc. 
Fonnation:  CretactMiu««. 
Itocation:  Lewis  rrt«i»k  it^iuth  WjL-hiufijton,  North 

Carolina),  and  Timl)er  creek,  New  Jersey. 

typica  n.  s.  G.  Sc  II.    (18(50.) 

Proc.  Acad.  Nat.  Scl.,  Phila.,  for  18C0,  p.  386. 

Phila.,  isOl.    Gabb  A  Horn. 
Formation:  CretaceouH. 
Location:  Now  Joiwy. 

typica  (G.  &  H.)  Gabl».    (18r»0.) 

Jour.  Acad.  Nat.  »i..Pbila..  vol.  4, 2d.  wr.,18.'»8- 
1S«0,  p.  4<)0.  pi.  r.f»,  flgB.  27-20.  Phila.,  1858- 
1860.    Wm.  51.  Gabb. 

Formation:  Cn'ta/'«»«»H«, 

Location  :  New  .IrnM«y. 

Celtites  (?)  vancouverensis  n.  s.  Whit- 
eaves.     (1887.) 

GeoI.andNat.  IliHt.  Surv.('an.,viil.2.  n.  fM»r..lsi4fi, 
App.  I.  pp.  110,  111  B.  »Ioutrfttl,  1887.  J.  F. 
Wbit'-avou. 

Formation:  Triaa^fc. 

Location  :  North  entranrc  ]»<>int  of  Ilou.iton  Stew- 
art channel,  Qnern  Charlotte  ii>1iind*,  at  caMt 
end  of  channel  ;  ('re«r«'nt  inlet,  ]Mor««iby  island, 
Q.<\  I.;  north  8h<»re  of  Kun-p»  IflaiHl,  C^.  i\  T. ; 
Browning  creek.  Forward  inlet,  Quatnlno 
eound,  Vancouver  i«Iand,  and  Forward  inlet, 
near  Olw^rratory  rock,  UolHfun  ii<land,  Fomard 
inlet,  eaHt  side  of  Winter  harlHUir,  Forward 
Inlet,  a  mile  and  a  h.ilf  north  of  Lo;;  Point, 
Alexander  harlHMir,  Galiano  ixlnnd,  north  end 
of  Van<-ovcr  inland,  and  llernandi'Z  inland,  Strait 
of  Geornla. 

Ceratia  (U.  A- A.  AdaniH)  White.   (1889.) 

Bull.  U.  8.  G«»ol.Sur.  No.  .M,  p.  21.  Waah.,  1889. 
C.A.White. 

neadUa  n.  8.  White.    (1880.) 

Bull.  v.  8.  Grol.  Sur.  No.  Al,  p. 21,  pi.  3.  flga.  13 
and  14.    Wtti.h.,  IHH'.J.     C.  A.  White. 

Fonnation  :  Cn!tare(»un. 

Location:  [Near  Pence's  ranch,  Butte  county, 
Cftl.j 


Ceratites  (Dc  Tlaaii)  Gahb.    (1864.) 

Geol.  Sur.  Cal.,  I'al.-ont.,  vol.  1,  p.  22.  Phibi., 
1864.     W.M.Gabh. 

americanus  n .  h.  Harper.     ( 18.51). ) 

Proc.  Acad.  Nat. sci.,  Pliila.,  for  lK-»r.,  pp.  126-128, 
fifE*.  A  and  B,  p.  127.     Phila.,  18r>7.     L.  Harper. 

Ftirmation:  Cretaroouf. 

Location:  Bed  of  Rlack  Warrior  rirer,  near  Erie, 
Greene  county,  Alabama. 

haidingerii  (Ilauer)  Gahb.     (1864.) 


Geol.  Surv.  (*«1.  i»alcont.,  vol.  l,pp.  22.  2;J,  pi.  6, 
flgfl.8,f»;pl.4,nK.'J.    Phila.,  lsi;4.    W.M.Galib. 
Formation  :  Triamic. 
Location  :  Humboldt  Mining  region,  N*>Tada. 

virginianus  n.  h.  (iabh.    (18fiO.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4,  2d  oer.,  18'i8- 
180O,  p.  :K)7.  pi.  4M.  fig*.  27<i-f.  Phila.,  1808-18U0. 
Wm.M.Gabb. 

Formation :  Trlawiic  ? 

l/ocation  :  Bath  county,  Virginia. 

whitneyi  n.  h.  (iahb.     ( 1804.) 

Geol.  Sur.  Cul.   Paleont.,  vol.  1,  pp.  2:J,  21,  pi.  4, 

tigd.  11-13.     Phila,  lHi4.     W.M.Gabb. 
Formation:  TriaHfiii'. 
Location:  [(.'alifornia.] 

Cerastodenna   (niihgeu.     Poli)    Meek. 
(1876.) 

Bop.  r.  S.  Geol.  Sur.  Terr.,  vol.  9.  p.  lf.6.     Woith. 
1876.     F.  B.  Meek. 

Cercomya  (Agaseiz)  Whitfield.    (188r>.) 

Mon.  r.  S.  Geol.  8ur.,  vol.  ll,  p.  178.  Wash., 
18J<5.     H.  P.  Whitneld. 

pecuUariB  (Con.)  Whitfield.   (1885.) 

Mon.  U.  S.  Geol.  Sur.,  vol.  I»,  p.  17J<.  pi.  23,  flg*. 

24,  25.     Wach.,  1>*k5.     U.  P.  Whitlield. 
Format li»n:  (?retMe«'ouj«. 
Location:  Cn.»*wick:*,  Now  Jersey. 

Cerithidea  (Swain.)  Meek.    (1876.) 

Bep.  r.  S.  Get»l.  .'iur.  Terr,,  vol.  !>,  p.  .Vn*.  Wash., 
Ih7r..    F.  iJ.  M^fk. 

?  uebrasceusis  (M.   &  II.)  White. 

(188:^.) 

Third  Ann.  lli'p.    T.  S.   Geol.  8ur.,  p.  .'»7,  pi.  26, 

flg.  111.     W«-h.,  1S8:J.     C.  A.  White. 
Korinutjon:  rrelneeoUi*. 

(Pireuella)  nebraaoeusis  (M.  <&  II.) 

White.     (1880.) 
Twelfth   Ann.    Itep.   I'.  S.  (Jeol.  an«l  Ge<igr.  Sur. 
Terr.,  Part  1,  p.  'Ml     Wai«h.,  188:t.    C.  A.  White. 
Foriiiiition:   rr>-tA<'eoud. 
lioration:  Near  tlie  heiul  of  Little  Mismnri  river. 

(Pirenella)?    nebrascenais  CM.  A-, 

H.)    Meek.     (1870.) 
K«'p.  V.  S.  Geol.  8iir.  T«rr.,  vol.  0,  p.  r».'.ft,  pi.  4:t, 
figfj  J»  n,  h,  c  (bl*>.     WaHh.,  1876.     F.  B.   .M. -k. 
Formation:  Cn-tai-eous? 
IxKation:  Head  of  Little  Mittiouri. 

CerithiopMs  (Forbes  &  Hanley)  Gahb. 
(1804.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  1,  p.  116.  Phila., 
1804.    W.  M.  Gabb. 


NORTH  AMEFUCAN  MESOZOIC  IKVERTEERATA.  85 

I  Cerithluni — t'ontinuod. 

I  aabraaceuaia  11   a.M.  i  H      (1«0K.) 

«,  lii.  31,  Mg-.  I  I'l"-.  A-».l.  Km.  Sri..  Phim.,  lol.  H,  for  IBM,  p. 

Gal'K  I  lis.  i<1.i1s.,  tSST.    Mu-'k  £  Ilajrdi'n. 

id  Cuchnu'D,  I  Locatluu   Hear  Usui  valen  uf  LJttl«  HimuTl. 

-  uodosuB  a.  n.  Tnniiioy. 
<M.    &.   H.)    Meek. 


K«p.  U.  8.  G.ol.  Sur.  Tprr.,  v..l.  fl,  j^j^  315-3 
pi.  31.  nit.*,  nil- 3*.  p,  336.  Wuh,.Hi70.  F. 
Urek. 

Fnniiilj.iii^  CralruwuuK. 

Loolluu!  Mun».i  rlvm.    (rt.nnki.tH.: 

CeTltIiJuin[Brug.]N.  &.  U.    (1810.) 

Bnll.  Koy.  AiuJ.  Sri,,  Bnixi-lli*,  Tiai.p  :,  pi. 
p.  SIS,  Bruidlif,  fllO.    Kf -n  J;.  Gdnilli. 

sp.  undt,  Crediior     (1870.) 

Un.lSTO.    II.  Cndiiof. 


I.  Roomer.    (IS88.) 

Pllooit.    AbhaudI,    nmid    4,    ICvfl    4,    g^ji.    Ifi 
17,  Tut  I  [XXXI],  itg.  la.    BsiHn,  18IHI.    F 


- — bosqaenaa  n.  s.  Sliumard.    (1)45U.) 

Tnmi.  Arwl.  Eii.,  lil.  Lgo■^  tuI.  1,  ]>4U-I»«0, 
pp.  wn,  B>/1.   8(.  I-Diiis,  1B£6-I»»i.    B.  F.  Hlm- 


TniatomentU   (Ualeotti)  N.    ic    (i. 

<1S40.) 


Bull.  Buy.  Al'wl.  Sri. 
pp.21S.ilfi,  Bk.   6. 
GnlrulU. 

Dm 

.■ll^«.  T 
l,-lli.^  1 

40.    Hy« 

olnKulatiun  11 

1.1  iu 

a.  N 

A.<J. 

(IWO,) 

creek,  ii»r  Aiutlu,  Ttiiu. 
-  plllingl  11.  H.  White.     (18S5.} 


-~  akldegateuse  n.  b.  White 


—  BUtuTOBmn  II.  8.  V.  *.  (1.     (HUD.) 
Bull.  Roy.  Am).  St'l..  llruxvlltw,  T>»»r  T,|>1.  li,  [ 
21.'.,  Hg.4.    BriiiiQt1<4,  lN«ii    Njxl  di  •laliwttl. 
l-urmalion   Cn.iMf.ii.ii, 


tatium- 

(I8H5.) 


Ln'Htluli:  Mi»»<irTud...ail>l«  la>,  I.i.w.t  CbM- 

(?)  ap.  nndot.  Koeiuur.     (1W9,) 


—  (?)  Bp,  uiiaet.  KoeiiiBV.     (1852.) 


lalUerianiun  var,  Bucieuae  n.  var. 

■WhitttaveB.        87fl.)  ; 

GciiC.  Bur.  On.,  >1i*.  Fom.,  vi.1.  1,  I't,  £,  p|..  lU,  \ 

U3.  pi.  II,  fl|s<.  lU,  lOi.    Umitnvl,  le7:<.    J.F.  ; 


B.Oablj.    (imt.) 


I  t.M'.kli,,u    Palu^f  Uiul,  Wiulliuift.ui. 

'■  CerlpoTaBeBBUiB(Ha};.)Cr(H]acr.  (1870.) 


8d  NllUTIl   AMKHICAS  MK:^(V/.OI(;  [SVEirrKiniATA. 

CliaeteteB(Kiwli.'r)  Whim.     (IHSH.I  | 


Cbenuiltzi  a — C  o  iit  i  ii  i  it^ . 
oooidaiitalB  ii.  ».  Uiibli. 


—  ?  ?  dlmisBiiH  II.  H,  Whitu.     (IStU).) 

2,  pp.  1!JU,  ;;2I.     WipIi.,  I)MI.     U,  A.  WJittn. 


—  ?  ?  OimiBBUS  WliHo.    (18TO.) 

Twcirih  Ann.  K»|>.  U.  ».  Ufl.  "id  a«>«r.  Pnr. 
T»ir.,  |it  1,  |i.  7,  pi.  I;;,  ««.  u-.  vrtrh.,  isis.i 
C.  A.  Wbita. 

TurDllllDB:  Cri'lmTrDUK. 


ChoDUtltzia  (tl'Orl).}  Conrad.     (IKiiK) 

Jr)Ut.  Aaul.  Km.  Sri.,  fl.ily.,  vol.  n.  :d  «r.,lB.V- 
lMg,p.S33.     I'hilB,.  W..i-lSW>.     T..VI.\,II 


•liili.,  laU-lMU. 

I'ul'nintioll:  i:n-tii<:.itut. 

Lcutliin:    N'i'ur  Ihr   ChncliM   lllaluD,  Indin 

—  planulata  Gabb,    (1869.) 

Urwl.  Bar.  Ol.  Pnlcuiil..  lol.  2,  p,  JS2.    Phlln., 
I«3.    W.M.Onbb. 


-  spUlmaui  (Con.  T)  (iabb.     (ISO*.) 

TO.     l>Mlll.,18U.     W.H.UtJib. 


nuly,  CdirurtilL 


iiurtL  of  (>roirlllc,nuHa 


eiiligen.  Conrad,     (IHIiO.l 

Joof.  A«ul.  K»l.  Sci.,  I'lJhi.,  v,.l.  4,  U  mr..  !««*- 

cerithlioniUa    (M.    A.    H.)   Meek. 

(1876.) 

pi.  n,  flm  1U.I,  t.    Wuii.,  latu.    f.  asiMk. 

FununUoii:  CrrlKcnHi«. 

IdoUioD:  Henwi  Tnilliig  |HWt.    [S.  HaVuIii.) 

dlstanau.  b.  Cunnid.     (I85H.) 

Jour.  Arbl.  Nil  Bel.,  Iliila..  vol.  3,-Jd  Hr.,li>r>i- 
1il.<ii,  p.  SXi.  pi.  :i5,  Hg.  M.    I'falli.,  IHU-I ».'>«. 


luun  uf  Hiplcv,  MIh. 
~  ?  eloiiOBa  11.  8.  KneuKT.     ( IKIH.) 


tezaua  (Room.)  Ualib.     (1}(6!I.) 

Uwl.  Sur.  Cd.  I^ilcoKt.,  vol.  S,  ».  ^<il.    Hiil*., 
IKBli,    Wm.  H.Gftib. 

I.LMSllon:  SIvrnda  lu  Coiu-hu,  ii«>r  ArivKhl, 
S«.i.ri.,  Moilco. 

zebra  u.  e.  Uabb.    (1869.) 

G<'i>l.!lur.  IM,  I'iIpuuI  ,  viil.X.  pp.  W^2  :l,p1.3\ 
(Id.  .'^     n.ilfc,  18«i.     Wln.a.Ciabb. 


Cblamys  (Riiltoa)  Meek.    (IHT6.J 


nebrasceoris   (M,    &   Jl.)    Uuak. 

(WTG.) 
ii*p.t'-s.O''"i-!'ut- '■'■"■■.  '"i.!*.  p^*^sll,pl.l», 

ii|[..(i..«-.   -     -      - 


>.,1bTii.    F.  ll.ll>*k. 


LocallonrWktsrhliurtli 
llriiiiirf  K  Tii. 


uebraBcenslsiM.A II.)  WLitoaveM, 

(1»C>.) 

vul.l.pt.l,i>.:tl.     U"nliva1,  IW3.    J.f.Whlt- 


I.mlluii:  Kit-lljni»'li>ittiH>PiipliirTlivr,i 
liilli  itnlUl;  UIJ  Wini  cmk,  townih 
niiE'11,  wYl  .rfM  priiK'IpnllirrMliHi,  (V 

Obota  (Itrowne)  Cuniwl.    (iHTiH.) 


Knrn  of  Ulpb?,  »1h 

• meekaiiK  ii.  h.  Gabb.    (ISUI).)  j 

IMU,  iv  K!'.!.  pi.  48,  H-  1.     rillla.,   lP.'>»-lI>IM,    ; 


-  liiitea  n.  a.  (Conrad.     (183K.) 
J.m.  \eml.  NM.Stl.,  riiita.,  vol.M.il.1  im 
IH.W.  |i.lliH,|J..'M,6g.ll.   I'lillu..  lK.-.i-l 


IM>T1K.] 
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Cibota— Cou  t  i  niied . 

multiradiata  n.  s.  Gal)b.    (1860.) 

Proc.  Acad.  Nat.  Sci.,  riiiliu,  for  1800,  p.  95,  pi.  2, 

fig.  1.     rbila.,  um.    Wm.  M.  tiabb. 
Furniation:  Crctat^eoui). 
Location:  Mnllica  Hill,  New  Jersey. 

multiradiata    (Gabb)  Whitfield. 


(1884.) 

Mod.  U.  S.  Geol.  Siir.,  vol.  0,  p.  (Vi,  pi.  11,  fig8. 

'21,  '£i.    Wa«h.,  1886.     B.  P.  Whitfield. 
Formation:  Cretacooui. 
LocaUon:  Mulllca  Hill,  New  Jonej. 

obesa  n.  a.  Whitfield.     (1885.) 

Mon.  U.  S.  Geol.   Sur.  ,to].  U,  pp.  93,  04,  pi.  11, 

figs.  30, 31.    Wash.,  1885.    B.  P.  Whltilold. 
Formation:  Cretaceous. 
Location:  BnrliiigtoD  county.  New  Jersey. 

rostellata  (Mort.)  Whitfield.  (188^1.) 

Hon.  U.  S.  Geoi.  Sur.,  vol.  9,  pp.  91,  92,  pi.  11, 

figs.  34-36.    Wash.,  1885.    B.  P.  W^hitileld. 
Formation:  Cretaceous. 
Location:  Freehold,  New  Jersey. 

tmiopaia  (Con.)  Whitfield.     (1884.) 

Mon.  U.  8.  Geol.  Sur.,  vol.  9,  pp.  92,  93,  pi.  11, 

figs.  32,  33.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Ci-etaceouw. 
Location:  Near  UurIiug:ton,  New  Jersey. 

CidaiiB  (Swains.)  Shum.    (1859.) 

Trans.  Acad.  Sci.,  St.  Louii<,  vol.  1,  185i>-18<K>,  p. 
(909.    St.  LuuiM.  186ri-I8G«).     B.  F.  Hhumard. 

armiger  (Morton)  Clark.     (1891.) 

Johns  Hopkins  Univ.  Cir.,  vol.  10,  No.  87,  p.  75. 

Kalto.,  1891.    Wm.  B.  Clark. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

clavigera     ( Koen. )       C  r  o  d  n  e  r . 

(1870.) 

Zeitih-h.  Deuttch.  Ccul.  G«>s.,   Bauil  22,  p.   218. 

Berlin.,  I>s70.     H.  Crvdiier. 
Formation :  <  'rctaceoiiH. 
Location:  New  Jeittuy. 


—  diatretiim  n.  ».  Morton.    (I83:i.) 

Am.  Jour.   Sci.,  Irt  jht.,  vuI.  23,  p.  2'.>l.     Nrw 

Haven,  183:).     H.  (i.  Morton. 
Formation  :  I'retuceouH. 
Location :  New  Jersey. 

-  galeottii  n.  h.  Desor.     (1858.) 


Cidaris — Continn^l. 

sceptrifera  (Mant.)  Crodncr.  (1S70  ) 

Zeitsch.   Doutsch.  Geol.   Ges.,   Band  22,   p.  218. 

Berlin,  1870.     H.  Crednor. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

— r  tezauusn.  8.  Clark.    (1891.) 

Johns  Hopkins  Univ.  Cir.,  vol.  10,  No.  87,  p.  76. 

Baltimore,  1891.     Wm.  B.  Clark. 
Formation:  Cretaceous. 
Location:  Texas. 

walcotti  n.  s.  Clark.     (1891.) 

Johns  Hopkins  Univ.  Cir.,  vol.  10,  No.  87,  p.  76. 

Baltimore,  1891.     Wm.  B.Clark. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

T  ap.  undet.  Morton.     (1829.) 

Jour.  Aeud.  Nat.  Sci.,  Phila.,  vol.  0,  1st  ser.,  1827- 
1831,  p.  123.     Philu.,1827-l.S31.    8.  (I.  Morton. 

Formation:  Cretaceous. 

Locution:  lUg  Timber  creek,  Gluneei<ter  nonnty, 
New  Jersey. 

Cidaritea  (Lani.)  Morton.     (1834.) 

Synop.  Org.  Horn.  Cret.  Gr.  U.  S.,  p,  T'l.  Phila., 
1KJ4.     S.  (i.  Morton. 

armiger  n.  s.  Morton.    (1812.) 

Jonr.  Acad.  Nat.  Sci.,  Phila.,  vol.  K.,  Ist  ser, 
18;i9-1842,  p.  215,  pi.  11,  flg.  1.  Pliilu.,  18:J9- 
1842.     S.  CJ.  .Hurtou. 

Formation:  Cretaceous. 

Locution:  New  Jersey. 

diatretum  Morton.     (1833.) 

Am.  .Tour.  .Sci.,  1st  sor.,  vol.  24,  pi.  10,  fig.  10. 

New  Ilaveu,  1833.     S.  G.  Morton. 
[Diticrilied  in  vol.  23  as  Cidaris  diatn>tum  n.  «.] 

diatretum  Morton.     (1834.) 

Synop.  <.)rg.  Rem.  Cret.  Gr.  U.  S.,  p.  75,  pi.  10,  flg. 

111.     riiittt.,  1X34.    S.  G.  Morton. 
Forniiyiiin:  rnitiireouH. 
L.icatioii:  GloiiceKtcr,  Now  Jersey. 

glaudifenis  (Goldf.)  N.  A  G.  (1»10.) 

Bull.  K>iy.  Acad.  Sci.,  Bnixelles,  Tome  7,  pt.  2, 
p.  219,  fig.  12.  UriixelU>H,  1S40.  Nyst  A  Gal- 
eotti. 

Foriiiutiiiii:  JiiniR'io. 

Loi;utiiiii:  Ti'hurun,  Mexico). 


Syuop.  Kehinides  Fut<«.,  p.  10.  Paris  and  Wies- 
InuIu,  I8fi8.     K.  Desor. 

Formation:  Juntssic. 

Locution:  Anahuac  mountains,  12  leagnes  west- 
northwest  of  Tehnucun,  Mexico. 

— hemigrauoBuan.H.  Sliumard.  (1859.) 

Trans.  Acail.  Sci.,  St.  Louis,  vdI.  1,  Ik.'ii'.  I.'^G^).  pp. 

CO!i,  tilO.    St.  Uiuix,  18.'>«:-Ib«'>ii.     U.  F.  Shuniunl. 
FonuHtion :  (.'n^tnciMiU.i. 
Location  :  UpiHirpiirt  uf  tin;  UUifis  of  Ki^l  river, 

IjUtuar  county,  Tcmin,  and  tnu  miles  above  the 

mouth  of  Kianiesha  crenk. 

—   hemigranoBus  (Shnniard)  White. 
(1880.) 

Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Geo;;r.  Sur. 
Terr.,  pt.  1,  p.  38,  pi.  18,  figs.  2<i,  6.  Wat^U  , 
IBKt.    a  A.  White. 


—  piopinquuB    (Muiiater)    N.   &    G. 
(1840.) 

IhiM.  Koy.  Acad.  8cl.,  Bruxellcs,  Tome  7,  pt.2,  p. 
21s.  fig.  10.     llruvelli>tf,  1840.     Nyst  .&  Galeotti. 
Furniution  :  JuniMtic. 
Locatiou  :  Tehiiaran,  Mexico. 

—  puBtuloBUB  n.  H.  N.  Sl  G.     (1K40.) 

Bnll.  Kov.   Aiiul.  S4i,,  Bruxclhs,  Tnnie  7,  pt.  2, 
p.  21!*,  t\K.  11.    Jtruxulles,  1H40.    N>Bt  .VGaleotti. 
Formation  :  JiiniMiic. 
Ijocatiitn :  Tuhuacan,  Mexico. 


splendeuB  n.  s.  Morton.     (1811.) 


Proc.  Acad.  Nut.  Sci.,  Phihi.,  vol.  1,  18I1-1S43. 

PIi.  13*2,  i:».     Phihi.,  1S4.3.    S.  G.  Morton. 
Formation:  Cretaceoiic. 
Location  :  TimlH^r  cnek,  in  Gloucester  county, 

New  Jersey. 


88 


NORTH  AMERICAN  MESOZOIC  INVERTERRATA. 


[bull.  102 


CinuUa  (Gray)  (Jiibb.     (1864.) 

iiool.  Siir.  <.'al.,  Palooiit.,  vol.  1,  p.  111.     J'liila., 
18M.     W.  M.  r.abb. 


(Gray)  Meek.     (1876.) 


Bep.  U.  S.  Geul.  Sur.  Terr.,  vol.  9,  p.  283. 
187(>.     F.  B.  Meek. 


Wash., 


Geol.  biir.Cauiula;  Rep.  Frug.  for  1873-1874,  p. 

263.    Montreal,  1874.    J.  F.  WliiteAves. 
Forumtion:  Cretaceous. 
Location:  Nanaimo  river,  Vancouver  island,  2^ 

and  2V^  miles  up. 

—  mathewsonii  n.  b.  Gabb.    (1864.) 

tiool.  Sur.  C«l.  Paleont.,  vol.  I,  p.  Ill,  pi.  19,  fig. 

GA.    Phila.,  1864.    W.  M.  Gabb. 
Forniatiuu:  Cretaceous. 
Location:    Bull's  llead    point,  Martinez;    Ores- 

timha  cafton,  Stanislaus  county,  Calirornia. 

—  obliqua  n.  s.  Gabb.    (186i.) 

Geol.  Sur.  Cal.  l>aleont.,  vol.  1,  p.  Ill,  pi.  19,  flg. 
64,  (A<ir<.    Phila.,  1864.    W.  M.  Gabb. 

Fonnation:  Cretaceous. 

Location:  Tuscan  Springs,  Martinez;  Fencers 
ranch,  above  Oroville:  Chico  creek,  Texan  Flat, 
Placer  county;  Cottonwood  creek,  Sirfkiyou 
niouiitaius,  Siskiyou  county,  California. 

—  Obliqua  (?)  (Gabb)  Wbiteaves. 
(1874.) 

Geol.  Sur.  Canaila;  R4*p.  Prog,  for  lK7:i-lH74,  p. 

2(13.     Montreal,  1874.    J.  F.  Whiteavvs. 
Formation :  Cretaceous. 
Location:  Protection  island. 

^  Obliqua  (Gabb)  Whitoaves.    (1879.) 

Geol.  Sur.  Can. ;  Men.  Foms.,  vol.  1,  pt.  2,  p.  131. 
Montreal,  1879.    J.  F.  Whlteuvee. 

Formation:  Cretaceous. 

Location:  North wust  side  vt  Hornby  island; 
soutliwest  side  of  Deiiman  island;  Nanalmn 
river,  2V^  miles  up,  Vauciiuver  ialand;  Pr8t<H;- 
tion,  Gabriola,  and  Salt  Springs  or  Admiralty 
iKlaiitlit;  altto  at  the  Sucia  Islands. 

—  Obliqua  (Gabb)  White.     (1889.) 

Bull.  U.  S.   Geol.  Sur.,  No.  61,  p.  44.    Wash., 

1889.    C.  A.  White. 
Formation  :  ('n*ta<-«!oiiK. 
lA>CHtion:  Sucia  and  Siiuep  Jack  islands. 

—  pinguis  u.  8.  Gabb.     ( 1864. ) 

0«ol.8nr.Cal.,Pulcont.,  vol.  l,p.  112,  pi.  29,  figs. 

221,  221u,  b.     Phila.,  1864.     W.M.Gabb. 
Formation:  Cretaceous. 
Location:  Bluffs  a  mile  west  of  Martinez,  Cal. 


—  ooncinna  (M.  &   H.)  Whiteaves. 
(1885.) 

Geol.  and  Nat.  Hist.  Sur.  Can. ;  Cont.  C^n.,  Pa- 
leont., vol.  1,  pt.  I ,  p.  46.  Montreal,  1885.  J.  F. 
Whiteaves. 

Formation:  Crotac«ons. 

Location:  Twelve  miles  east  of  White  Blud  river 
(or  Frenchman's  creek);  elbow  of  South  Sas- 
katchewan; Old  Wives*  creek,  township  10, 
range  11,  west  of  3d  princiiwl  meridian:  "Two 
creeks,  on  the  Assiniboino,**  Canada. 

--inflata(?)(Gabb)  Wbiteaves.  (1874.) 


Ciuulia — Coiitinuecl. 

pusilla  11.  8.  Whiteaves.     (1884.) 

Geol.  and  Nat.  Hiift.  Sur.Cun.;  Mes.  Foss.,  vol.1, 
pt.  3,  pp.  217,  218,  pi.  28,  figs.  6,  6a.  Montrtal, 
1884.    J.  F.  Whitcaves. 

Formation:  Cretaceous. 

Location:  South  island,  in  Skldegate  inlet. 

rectilabrum  n.  s.  Gabb.     (1869.) 


Geol.  Sur.  Cal.,  Paleont.,  vol.  2,  pp. 264, 266,  pi.  36, 
figs.  10, 10a.     Phila.,  1869.     W.  M.  Gabb. 

Formation:  Gretacei>us. 

Location:  Sierra  de  las  Conchas,  near  Arlvechi, 
Mexico. 

—  (oligoptycha)  conoinna  (H.  &  M.) 
Meek.     (1876.) 

Bop.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  284,  pi.  31,  figs. 

6,  bis,<i-c.     Wash.,  1876.     F.B.Mook. 
Formation:  Cretaceous. 
Location:  Bloreau  river,  S.  Dakota;  Yellowstona 

river, Montana;  onthe  Assiniboine river, British 

America. 

—  sp.  nndet.    Whiteaves.     (1874.) 

Geol.  Sur.  Canada,  Itep.  Prog,  for  1873-1874,  p.  2G4. 

Montreal,  1 874.    J .  F.  Wh  itea vea. 
Formation:  Cretaceous. 
Location:  Gabriola  island. 

—  8p.  nndet.    Wbiteaves.     (1884.) 


Geol.  and  Nat.  Hist.  Sur.  Can.;  Mes.  Foss.,  vol  1, 
pt.  3,  p.  249.    Montreal.  1884.  J.  F.  Wbiteaves. 
Fonnation:  Cretaceous. 
Location:  South  side  of  Maud  island. 

Cinuliopflis  n.  g.  Wbiteaves.     (1879.) 

Geol.  Sur. Can.;  Mes.  Foes.,  vol.  1,  pt.  2,  p.  131. 
Blontreal,  1879.     J.  F.  Wbiteaves. 

typica  n.  s.  Wbiteaves.     (1879.) 

Geol. Surv. Can.;  Mes. Fuss.,  vol.  1,  pt  2,  pp.  131, 
132,  pi.  16,  flgi».  7,  7a,  b.  Montreal,  1879.  J.  F. 
Wbiteaves. 

Fonnation:  Cretai>eouB. 

Location:  Sucia  ittlands. 

Cirrus  (Sowerby;  Murton.     (1834.) 

Synop.  Org.  Rem.  Cret.  Gr.  U.  8.,  p.  49.  Phila., 
1834.    U.  G.Morton. 

crotaloides  n.  s.  Morton.    (1834.) 

Synop.  Org.  Rem.  Cret.  Gr.U.  S.,  p.  49,  pi.  19,  fig. 

6.     Phila.,  1834.    S.G.Morton. 
Formation:  Cretaceous. 
Location:  Rrie,  Alabama. 

Clrsotrema  tenuisoulptum  n.  s.  W^bit- 
eaves.     (1879.) 

Geol. Sur.  Can.,  Mes.  Foss.,  vol.  l.pt.  2,  p.  127,  pi. 
10.  figs.  3,3a-<>.  Montreal,  1879.  J.F.Whit- 
oaves. 

F«)rmation:  Cn'taoeous. 

LiK-atlon :  Siu'ia  islands. 

Cladophyllia  furoifera    n.  s.  Roenior. 

(1888.) 
Paloont.  Abhandl.  Band  4,  Ileft  4,  pp.  8,9,  Taf. 

1  [x z xi J.  figs.  4a,  46.     Berlin,  1888.    F.  Rov^mer. 
Formation:  Cretaceous. 
Location :  Two  miles  above  the  mouth  of  Bortoni* 

ereek,  near  Auitln,  Texaa. 
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Clavagella  (DcslinyeH)  Morton.    (18:M.) 

8yn»ip.  Org.  I(<>m.Cn>t.  (Jr.  V.  S..  p.  i".l».  Phlla.,  1834. 
8.  G.  MurtOD. 

annata  n.  s.  Morton.    (1K.33.) 

Am.Joiir.Sci.,lBt  aer.vol.  21,  pii.  12!>,  130,  i>1.9, 

fig.  11.     Xiw  Haven.  183:1.    S.<ji.  Murton. 
Forma tiun:  Cn-tiiceoas. 
Location:  New  Ji'niey. 

armata  Morton.    (183i. ) 

Synop. OrK-  R«ni.  Cri't.  (ir.  T.  S.,  p,  09,  pi.  9,  fig.  11. 

Phlla.,  18:t4.    S.  a.  Morton. 
Formation:  Orct;iroouK. 
Location:  Near  Aruoytown,  New  Jersey;  Trairie 

Bluff,  Alabama. 

annata  (Mort.)  Gubb.    (1861.) 

I»roc.  Acad.  Nat.  Sci.,  Tliila.,   for  1K61,   p.  8M. 

Pkila.,  I8i'>2.     Will.  M.  Galib. 
Formation:  Cr<ta4'G4mH. 
TiOcation:  New  Jtrsfv. 

annata  (Mort.)  Wbitfield.    (1885.) 

Man.  U.S.  G<H>1.  8ur.,voI.  9,  pji.  l!»J,  193,  pi.  25, 
fig.  24.    Wa'*h.,l>'S.>.    B.P.Wliitlield. 

Formation:  Crvtai-tijuf. 

Location:  WalnforU.  Monmoiitb  county,  and  near 
New  Kgypt,  K«-w  Jerwy. 

Clavatula  ?    califoniica  n.  b.    Conrad. 
(1855.) 

B«p.  Kxpl.  and  Sur.  K.  K.  K.  Misitifrijipi  rivor  to 
Faciflc  ureau,  Prelim.  {.UuA.  Kop.  of  W.  P. 
Blake,  Pal.,  p.  11.  Wa.«h.,  l8od.  T.  A.  Ckin- 
rad. 

Formation  :  Eocono  [CnMorooiui]. 

Location  :  Ca&adade  las  lTva«. 

?  califomica  Conrad.    (1856.) 

Bep.  Expl.  and  i^ur.  K.  K.  It.  MiwiiitHippi  river  to 
Pacific  o«'ean,  vi»l.  .\  app.,  p.  1)22,  pi.  2,  lig.  11. 
Wttth.,  l8Vi.     T.  A.  ruin-ad. 

Formation  :  Koci-ne  [tVetJUfou*]. 

Lot'ation  :  Cufiadu  ik*  las  ISom. 

Clavellithes       (PieB||philu8)        scar- 
boroughi  (M.  iS:  II.)    Meok.     1864. 

Ckwck  Liiit Invert.  Fixm.,  N.  Am.  Tn-t.  andJur., 
Siiiithsin.  Mis.  Coll.,  ^ol.  T,  No.  177,  p.  37. 
Wasli.  18G4.    F.  B.  Mevk. 

Funnatit>m  :  Cretorvourt. 

Location  :  Dakota. 

Clavif;ella(Sow.)    Morton.    (1K.S0.) 

Am.  Jour.  8cl.,  Ut  mt,  vol.  Ik,  p.  240.  New 
Haven,  1830.    8.  G.  3Iortun. 

sp.  iindet.    Morton.     (1830.) 

Am.  Jour.  Sci.,  lat  iter.,  vol.   In,   p.  245.     New 

Haven,  1830.    ii.  G.  Morton. 
Formation  :  Ferruginous  cand.     |  ( 'n!ta«.-eouH.  ] 
Location  :    New  J urwy . 

ClUocolus  n.  g.  Gabb.    (Hm.) 

Geol.  Sur.  <'al.,  Palfonl.,  vol  2,  pp.  IKH,  18'J. 
Phila.,  I84i9.    \Vm.  M.  (iiilili. 

oordatus  (M.  <&   H.)     Wliittiaves. 

(1879.) 

G«»l.  Sur.  Can.;  Me*.  Ft**!.,  vol.  l,pt.  2,  pp.  l.'>7, 
158,  pi.  18,  fig.  3,  3<i,  b.  Montnal,  lH79.  J.  F. 
Whitflavea. 

Formation  :  Cn'tacfouit. 

Location  :  Nanaiuio  river,  Vancouver  itlaud,  two 
ftad  a  quarter  miles  up. 


ClisocoluB— Continued. 

cordatus       (Whiteaves)       White. 

1889. 

Bull.   r.  ».  Go«»l.  Sur, No.  61,  pp.  41,42,  pi.  6, 

lip".  S,  9.     Wni»h.,  1889.    C.  A.  Wbite. 
Formation  :  Cretaceoun. 
ljOrRti<:n  :  tjuria  and  Sheep  Jack  islands. 

dubiusn.  8.    Gabb.     (1869.) 

Gcol.  Sur.  Cal.,  Paleont.,  vol.  2,  p.  189.    Phila  , 

1R09.    Wm.  M.  Gabb. 
Formation  :  Cretaruoui. 

dubiua  (Gabb)  White.    (1889.) 

Bull  r.  8.  Gcol.  Sur.,  No.  61,  p.  41,  pi.  (J,  figs. 

r>-7.     Wa«b.,  1889.    C.  A.  Wbite. 
Formation  :  ('nttaceouH. 
liocation :  Suria  inland. 

CloBteriscuB  n.  g.  Meek.    (1876.) 

Rep.  r.  S.  Geol.  Sur.  Terr.,  vol.  9,  pp.  306,  307. 
Wash.,  187C.     F.  B.  Me«k. 

tennilincatus    (H.   &  M.)    Meek. 

(1876.) 
Rep.  V.  8.  Geol.  Bur.  Terr.,  vol.  9,  pp.  30S,30fi,pl. 
19,  figs.  10<i,  &,  and  fig.  9c.    Wash.,  1876.    F. 

B.  Meek. 
Formation:  (?retaccons. 
lAH:at]on:  Cheyenne  rirer  [8.  Dakota]. 

Clydonites  (Hauer)  Meek.    (1877.) 

Rep.  (Jeol.  Expl.  Fortieth  Parallel,  vol.  4,  pt.  1, 
p.  109.     Wash.,  1877.    F.  B.  Meek. 

laevidorsatuB  (Hauer)  Meek.  (1877.) 

Itep.  Geol.  Expl.  Fortieth  Parallel,  vol.  4,  pt.  I, 
pp.  109,  110,  pi.  10,  fig.  7.  Wash.,  1877.  F.  B. 
Meek. 

Fonnatiou:  Triassic. 

Location:  Buena  Viirta  cafion,  North  Fork,  Hum- 
boldt rangf,  Novaila. 

Clypeaster  (Lam.)  Morton.    (18.30). 

Am.  Jour.  Sci.,  lat  Her.,  vol.  17,  p.  2h7.  New 
Haven,  IX-'K).    8.  G.  Blorton. 

florealis  n.  s.  Morton.    (1833.) 

Am.  Juur.  Sci.,  lit  ser.,  vol.  2:t,  p.  294.    New 

Haven,  1833.    8.  G.  Morton. 
Formation:  Ferrnginoun  sand.    [Cretaceous.] 
Location:  Dvlawaru. 

florealis  Morton.    ( 1833. ) 

Am.  Jour.  Sci.,  Ut  ser,  vol.  24,  pi.  10,  fig.  12. 
New  Haven,  1833.    8.  G.  Blorton. 

florealis  Morton.    (18;U.) 

Synop.  (»nf.  Rem.  ('ret.  Gr.  V.  8.,  ji.  76,  pi.  3,  fig. 
12,  pl.  10,  fig.  12.    Phila.,  1834.    8.  G.  Morton. 
Formation:  Cretaceouif. 
j  Location:  Iiulawarv  and  Chcaa|»eake  canal. 

geometrlcus  n.  h.  Morton.    (1833.) 

Am.  Jour.  Sci.,  Ist  iv'r.,  vol.  24,  p.  131,  pl.  10,  fig. 
9.     New  Haven.  lK:t3.    S.  G.  31i>rton. 
j  Formation:  CretMccoup. 

j  Locution:  Delaware  and  Cheflai>eakv  canal. 

geometrlcus  Morton.    (1834.) 

Synop  Org.  Rem.  Cret.  Gr.  l'.  8.,  p.  7<s  pl.  10,  fig. 

9.     Pbila.,  1834.    8.  (>.  Morton. 
Formation:  Cretaceous 
Location:  Canal  excavations  of  Delaware. 
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Clypeaster — Contiuned. 

sp.  undet.  Murton.    (1830.) 

Am.  Jour.  8<'l.,  lt.t  aer.,  vol.  17,  p.  287.     New 

Haven,  IXii).    .S.Ci.Mnrtou. 
yurmatiuu:  Cretaccoufi. 
Location:  Kew  Jersey. 

Coeloamilia    axaericana  n.  b.   Rocmer. 
(1888.) 

Tttlcont.  AhliADdl.  Band  4,  Ilifl  4,  pp.  6,  7,  Taf.  1 
[xxxi],  figs.  6o,  6.    Berlin,  1888.    ¥.  Runiur. 

Fommtion:  Cretareous. 

Location:  Two  niile«  uliove  the  month  of  BiirtonV 
creek,  near  Austin,  Tex. 

?  aUantica  (Mort.;  IJolscbc.   (1870.) 

Zeitsch.  Peutscb.  Geol.  Gt5S.  Bund  22,  p.  217.  Ber- 
lin, 1870.    With.  Biilsche. 
Forsiiitlon:  Cietaceoua. 
Location:  Brownvillv,  M.  J. 

Columna  (Perry)  Mock.     (1876.) 

Rep.  U.  S.  Geol.  Sur.  Terr.,  vol.  0,  pp.  rK>4,656. 
Wash..  1876.    F.B.Mc«!k. 

teres  (M.  &  H.)    Meek.    (1876.) 

R«p.  U.  S.  Oeol.  Sur.  Terr.,  vol.  9,  pp.  .Vj.'i-.'i.OO,  p], 
44.  figs.  Ho,  b.    Waiili.,  1876.    F. B.  Mc-<k. 

Formation:  Cretaceous. 

liocation:  Near  Fort  Union,  [N.]  l>akota,  on  the 
upper  MisHouri. 

teres  CM.  &  H.)  White.     (1879.) 

Eleventh  Ann.  Rep.  U.  S.  Cool,  and  Googr.  SSiir. 

Terr.,  p.  244.     Wash.,  1870.     0.  A.  White. 
Formation:  Cretaceous. 
liOcatiou:  KSanston  coal  mines,  Wyoming. 

teres  (M.  &  H.j  White.     (1880.; 

Twelfth  Ann.  Rep.  U.  8.  Getd.  and  Gwjrr.  Sur. 
Terr.,  pt.  1,  p.  88.     Wiwh.,  1883.    V.  A.  Wliito. 
Formation:  Cretaceous. 
liOcation:  Moutli  of  Judith  river,  Montana. 

teres  (M.  &  H.)  White.     (1883.) 

Third  Ann.  Rep.  U.  8.   Geol.  Sur.,  p.  4'i4,  pi.  25, 

fig.  16.    Wash.,  188.3.    C.  A.  White. 
Formation:  Cretucfous. 
Location:  Upper  MisKtniri  river  region. 

vermicula  ( M .  Jk  H . )  M  eek .     ( 1 87(). ) 

R«»p.  U.  8.  Geol.  8ur.  Terr.,  vol.  D,  pp.  r)5C,  ri57, 
pi.  44,  figs.  12u,  b.     Wash.,  187U.     F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Near  Furt  Union,  on  tlie  up])er  Mis- 
souri. 

vermicula  (M.&H.)  White.  (1880.) 

Twelfth  Ann.  Rep.  U.  8.  Geol.  and  Geo^r.  Sur. 
Terr.,  pt.  1,  p.  88.     Wash.,  li«83.    C.  A.  White. 
Formation :  Creta<*eona. 
Location:  Mouth  of  Judith  river,  Montana. 

vennicula(M.&H.)  White.    (1883.) 

Third  Ann.  KLp.  U.  S.  Geol.  Sur.,  p.  4.''>4,  pi.  25, 

flg.  16.     W^aeh.,  IStCV     C.  A.  White. 
Formation:  Cretaceous. 
Location:  U|>|>er  Bliwouri  river  region. 

vermicula  var.  contraria  n.  var. 

Meek.     (187(3.) 

Rep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  5o7.     Wash., 

1S76.     F.  B.  Bleck. 
Formation:  Cretaceous. 
Location:  Near  Fort   Union,  on  the  upper  Mis* 

■ouri. 


ComineUa  (Gray)  White.    (1889.) 

Bull.  U.  8.  Geol.  Sur.  Ko.  61,  p.  22.    Wasli.,  1889. 
C.  A.  White. 

lecoiitU  n.  8.  White.    (1889.) 


Bull.  U.  8.  GiK)l.  Sur.  No.  61,  p.  22,  pi.  4,  figs.  4 
and  5.    Wash.,  1889.    0.  A.  W^hite. 

Formation:  Cretaceous. 

Location:  Near  Pence's  ranch,  Butte  county,  Cali- 
fornia. 

Complanaria  (subgeu.  Swainson)  Meek. 

(1876.) 

Rep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  p.  113.  Wash., 
1876.    F.  B.  Meek. 

cretacea  n.  e.  Whiteaves.    (1874.) 

Gool.  Sur.  Can.,  Rep.  Prog.,  for  1873-74,  pp.  204, 
266. 267,  pi.  fig.  2.  Montreal,  1874.  J.  F.  Whit- 
eaves. 

Formation:  Cretaceoos. 

Location:  Below  Bodd  Narrows, 

cretacea  Whiteaves.     (1879.) 

Geol.  Sur.  Can.,  Mes.  Foss.,  vol.  1,  pt.  2,  pp,  IM, 
167.    Montreal,  1879.    J.  F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  Below  Dodd  Narrows,  Yancouver 
island. 

Conus  [Liun.]  Morton.    (1834.) 

Synop.  Org.  Rem.  Cret.  Gr.  U.  8.,  p.  49.  Phila., 
18:m.    S.  G.  Morton. 

canalis  u.  s.  Courad.    (1858.) 

Jour.  Acad.  Nat.  8ci.  Phila..  vol.  3,  2d  Ber.,1866- 
1858,  p.  331,  pi.  36,  flg.  22.  Phila.,  1865-1868. 
T.  A.  Courad.  • 

Formation:  Cretaoeous. 

Location:  Owl  creek, three  miles  north  of  the  town 
of  Ripley,  Miss. 

gyratus  n.  8.  Morton.    (1833.) 

Am.  Jour.  Scl.,  1st  ser.,  vol.  24,  p.  L^l,  pi.  10,  flg. 

3.    Now  llaven,  18:«.    S.  G.  Morton. 
Formation:  Cretanl^B  [Tertiary]. 
li<K.'ution:  Southern  states. 

gyratus  Morton.     (1834.) 

Synop.  Org.  Rem.  Cret.  Gr.  U.  8.,  p.  49,  pi.  10,  fig. 

13.    Phila.,  1834.    8.  G.  Morton. 
Formation:  Cretaceous  [Tertiary]. 
Location:  South  Carolina. 

homii  n.  a.  Gabb.    (1864.) 

Geol.  Sur.  Oal.,  Palaeont.,  vol.  1.  pp.  122,  12,1,  pi. 
29,  fig.  226.    Phila.,  1864.     W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Alixot  creek,  near  Fort  Tejon,  Cali- 
fornia. 

remondii  (Con.)  Gabb.    (1864.) 

Geol.  Sur.  iOal.,  Palaeont.,  vol.  1,  p.  122,  pi.  20, 
fig.  79.     Phila.,  1864.     W.  M.  Gabb. 

Formation:  Cretaceous. 

Locution:  Cochrau\  east  'of  Blount  Diablo,  and 
BuIPs  Head  point,  nortlieastof  Martinex;  Clay- 
ton; San  Diego;  near  Ca&ada,  Los  Angeles 
county,  C'alifomla. 


-  sinuatus  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Gal.,  Palaeont.,   vol.  1,  p.  123,  pi.  29, 

fig.  227.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Nesj:  Fort  TeJon,  OaL 
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Coralliochama  d.  g.  White.    (1885.) 

Bull.  U.S.  Geol.  Sun,  No.  22,  jp.  9,10.  Wash., 
1885.    C.  A.  White. 

orciittl  11.  8.  White.     (18S5.) 

IJiill.  V.  8.  Geol.  8ur.,  No.  22,  pp.  10-12,  i)la.  1- 
4.    Wuh.,  1885.    C.  A.  White. 

Format  lull :  Grctaceoiu. 

Location:  Shore  of  Todo«  Santos  Itay,  Lower ChH- 
fornia,  and  near  the  town  of  Wallala,  Mendo- 
cino county,  Gallfomia. 

Corbicula  (Megerle)  Prime.    (1865.) 

Mon.  Am.  Curbiculadte  (Kecontand  Fuwil),  timitb- 
Bon.  Misr.  Coll.  toI.17,  No.  145,  pp.  2,  3.  Waeh., 
1866.    T.  Prime. 

(Mtthlfeldt)  Meek.     (1876.) 

Itep.  11. 8.  Geol.  Sur.  T«rr.,  vol.  9,  p.  161.  W*a«h., 
1876,     F.  B.  Meek. 

aequilateralis  n.  s.  Meek.     (1873.) 

Sixth  Ann.  Itep.  U.  S.  Geol.  and  Googr.  Sur. 
Torr.,  p.  495.    Wa8h.,  1873.     F.  B.  Meok. 

Format iun:  CVftaoeoue. 

Location:  Bear  Itivercity  (Snlphur  crook),  Wy- 
oming. 

annosa  (Con.)  Whitfield.    (1885.) 

Mon.  ir.  8.  Geol.  8ur.,  vol.   9,  pp.   26,   27,  pi. 

2,  flg«.  2-4.     Wui»h.,  1885.    .R.  P.  Whitfinld. 
Formation:  Cretaceonv. 

Location:  Near  Washington,  MidillAtwx  county. 
New  Jersey;  Say  re  and  Finher'N  brick  and  clay 
yardi),  near  Sayroville,  New  JerHey;  near  Wood- 
bridge,  N.  J. 

augheyi  n.  s.  Whit«.    (1882.) 

Proc.  U.  8.  Nut.  Mm8.,  vi.I.  6,  p.  W,  pi.  4,  flgs.  4-6. 

Wash  ,  Ifi8:j.    C,  A.  White. 
Formation:  Cn'tfti-nouB. 
Location:   Valky  of  South  Platto  river,  north- 

easttiru  (?oIorai](». 

augheyi  White.    (1883.) 

Third  Ann.  Hop.  V.  S.  Geol.  Sur,  p.  4;i8,  pi.  21, 
figs.  4-<J.     Wanh.,  l«.s;j.    C.  A.  Whit.«. 

Fonnation:  Cretaci'inw. 

liocution:  Valley  of  the  South  Pluttu  river,  in 
Northern  Culor.ido,  i'a«t  of  the  Itocky  luuun- 
taina. 

berthoudi  n.  8.  White.     (1882.) 

Proc.  U.  8.  Nat.  Muh.,  vol.  .1,  pji.  94,95,  pi.  4,  llga. 

l-U.     Wauh.,  18i<3.     C.  A.  White. 
Formation:  Cnttaceoux. 
Location:    Valley   of  South  Plattu  river,  north- 

eatfteru  Colorado. 

berthoudi  White.    (1883.) 

Thinl  Ann.  Hop.  U.  6.  Geol.  Sur.,  p.  4:^8,  id.  21,  flgn. 
1-3.   Waah.,  1883.     C.  A.  White. 

Formation:  Cri>taceoiifi. 

Lo4*ation:  Eautof  the  lUn-ky  uiountuinH  in  Colo- 
rado. 

cardini8eformi8  u.  b.  White.   ( 1878.) 

Bull.  U.  8.  Geol.  and  Geogr.  Sur.  Terr.,  vol.  4,  No. 

3,  pp.  911-912.    Waah.,  1878.    C.  A.  White. 
Formation:  Cretaceoua. 

Location:  Valley  of  Crow  creek,  flttcen  niilev  above 
ita  confluence  with  Platte  river,  northern  Col- 
orado. 
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cardiiiiaeformis  White.     (1879.) 

Kleventh  Ann.  Hop.  V.  8.  Geol.  and  Gt>ogr.  Sur. 

Tirr.,  p.  H'.9.     Wiu,h.,  1879.     C.  A.  White. 
Formation:  CretaceouH. 
Location:  Crow  creek  valley,  Colorado. 

cardiniaBformis  White.    ( 1 880. ) 

Twelfth  Ann.  Hop.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  pt.  1,  p.  73,  pi.  25,  flga.  6«,  h.    Wa«h.,  1883. 

C.  A.  White. 
Formation:  Cretaceous. 
Location:  Valley  of  Crow  creek,  fifteen  railevHlxtve 

the  confluence  of  that  creek  with  Platte  river, 

northern  Colorado. 

clebumi  n.  b.  White.    (1878.) 

Bull.  U.  8.  Geol.  and  Geogr.  Sur.  Terr.,  vol.  4,  No. 

3.  p.  711.     Wauh.,  1878.     C.  A.  Wliite. 
Formation:  Cretaceous. 
Location:  Crow  creek,  Colorado,  about  twelve 

miles  north  of  its  confluence  with  South  Platte 

river. 

Clebumi  Whit«.     (1879.) 

Eleventh  Ann.  Kep.  U.  8.  Geol.  and  Geogr.  Sur. 
Terr.,  pp.  168, 169.     Wash.,  1979.    C.  A.  White. 
Formation :  Cretaceous. 
Location:  Crow  Creok  valley,  Colorado. 

clebnrni  W^hite.     (1880.) 

Twelfth  Ann.  Hep.  V.  S.  G^'Ol.  and  Geogr.  Sur. 
Terr.,  pt.  1,  pj).  73, 74,  pi.  23,  flgs.  lu-c.  Wash., 
1883.    C.  A.  White. 

Formation:  Cretaceous. 

Location:  Valley  of  Crow  creek,  northern  Col- 
orado, about  fifteen  miles  above  the  confluence 
of  that  creek  with  Platte  river. 

Clebumi  White.     ( 1883. ) 

Third  Ann.  Bep.  U.  S.  G«'oI.  Snr.,  p.  437,  pi.  20, 

figs.  7-9.    Wauih.,  IH^i.    C.  A,  White. 
Fonnation:  Cretaceous. 
Lo4»ition:  Vulley  of  the  South  Platte,  Colonido. 

?  crassatelliformis   n.    a.    Meek. 

(1871.) 

Fourth  Ann.  B<!p.  U.  8.  Geol.  and  Geogr.  Sur. 
T.rr.,  pp.  315,  316.     WaNb.,  1871.     F.  B.  Meek. 
Formation:  Tertiary  [CrelarriMw]. 
Locution:  Hallvillecoiil  mines  [Wyimiing]. 

cytheriformis    (M.    &   II.)   Prime. 


(i8(ir».) 

Mon.  Am.  Gortjiculadap  (Recent  and  FomH), 
SmitliHon.  >liM\  Coll.,  vol.  7,  No.  145,  p.  9. 
Wash.,  1865.    T.  Prime. 

Formation:  Tertiary  [Crctareous]. 

Location:  Near  the  month  of  the  Judith  rivar, 
Nebraska  [Montana]. 

—  cytheriformis  (M.   <&    H.)   Meek. 

(1876.) 

llcp.  IT.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  52(),  521, 
pi.  40,  flgs.  5a-i'.    Wash.,  1876.     F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Bad  Lands  of  Judith  river,  on  the 
upper  Missouri,  in  Montana;  mouth  of  Muscle- 
Bhell  river;  from  near  Fort  Benton,  and  flrom 
one  hundred  and  twenty-flve  miles  below  the 
nme. 
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cytheriformis   (M.    &   H.)    White. 

(1879.) 

Elef-enth  Ann.  Rep.  U.  S.  Oeol.  and  tieogr.  Sur. 

Torr.,  p.  212.     Wash.,  1879.     0.  A.  Wliite. 
Formatiuu:  Crvtaccoiis. 
Location:  Danfortb  hills,  Colorado. 

cytherifonnia  (M.    &   HJ  Whit^. 

(1879.) 
Eleventh  Ann.  Rep.  U.  8.  Gool.  and  Geogr.  Sur. 

Terr.,  p.  216.    Waab.,  1«79.     C.  A.  White. 
Formation:  Cr«<taceouH. 
Location:  Bitter  creek  valley,  two  milea  west  of 

Point  of  Rooks  Btatiou,  Wyoming. 

cytheriformis   (M.    &    H.)  White. 

(1879.) 

Eleveutb  Ann.  Rep.  U.  S.  Gcol.  and  Geogr.  Sur. 

Terr.,  p.  219.     Wash.,  1879.    C.  A.  White. 
Formation:  Cretoceoiu. 
Location:  Black  Butt(>f  station,  Wyoming. 

cytheriformia   (M.  &   H.)   White. 

(1880.) 

Twelfth  Ann.  Rep.  U.  S.  Guol.  and  Geogr.  Sur. 

Terr.,  pt.  1,  p.  74,  pi.  21,  figs.  4u-<i.    Wash., 

1883.     C.  A.  White. 
Formation:  Cretaceous. 
Location:  AlK>ut  two  miles  west  of  Point  of  Rocks 

station,  Wyoming. 

cytheriformia  (M.  &    H.)  White. 

(1883.) 

Third  Ann.  Rei).  T.  S.  Geol.  Sur.,  p.  437,  pi.  22, 

figs.  1-6.     Wash.,  1883.     C.  A.  White. 
Formation:  Cretaceous. 
Location:  Upper  Miraouri  river  region. 

cytheriformia  (M.  <&  H.)  Whitcaves. 

(1885.) 

Geol.  and  Nat.  Hist.  Sur.r-an.,Cont.  Can.  Paleont., 
vol.  1,  pt.  1,  p.  7.  Moiiti-eal,  18H5.  J.  F. 
Whiteuves. 

Formation:  (Cretaceous. 

Location:  I{ye-gnu»  tint,  Old  Man  river,  Canada. 

? emacerata  n.  H.Whitfield.    (1885.) 

Mod.  I'.  8.  G(>ol.  Sur.,  vol.  »,  p.  2r>,  pi.  2,  figs. 

A  and  (i.    Wash.,  l^S^'i.     U.  P.  Wliitfiold. 
Formation:  Cnetaceous. 
Location:  Clay  banks  iioat  Woml bridge,  N.  J. 

?  fracta  n.  h.  Meek.     (1871.) 

Fourth  Ann.  Rep.  ('.S-Geol.  ami  Geogr.  Sur. Terr., 

pp.  314,  315.     Wash.,  Ih7l.    i\  H.  Meek. 
Funiiatiou:  Tertiary  [CretaccomiJ. 
Locati<m:  Uallvillu  coal  mines  j  Wyoming]. 

?  fracta  var.  craaaiuacula  xi.  var. 

Meek.    (1873.) 

Sixth  Ann.  lUjp.  T.  S.  Gi«ol.  and  (ieogr.Sur.  Terr., 

pp.  512,  613.     WH<.b..  1873.     F.  B.  Meek. 
Formation:  Cretacemis. 
Lucation:  Black  Buttes.  Wy<>. 

moreaueuaia    (M.    <&    H.)    Prime. 

(1865.) 

Mou.  Am.  Corbiculada;(  Recent  and  Fossil),  Smith- 
son.     HiKc.  Coll.,   vol.  7,   No.    145,    pp.   7,  8. 
Wash.,  1H65.    T.  Prime. 
Formation:  Tertiary  [Cretaceous].         ^ 
Location:  KearMoreuu  river.  Nebraska  [S.  Dakota]. 
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nebraacenaia    (M. 

(18a5.) 


&     II.)    Prime. 


Mon.  Am.  Corbiculadsi^  (Hi^i-nt  and  Fo^il),  Smith- 
son  Misc.  Coll.,  Tol.  7,  No.  145,  p.  8.  Wa»b., 
1865.    T.  Prime. 

Fonn.Htion:  Tertiary  f Cretaceous]. 

Location:  NoarMoreau  river,  Nebnthka  [S.Dakota]. 

—  nebraacenaia    (M.    &    H.)    Meek 

(1876.) 
Rep.  U.  S.  Geol.  Sur.  Torr.,  vol.  9,  p.  522,  pi.  43,  figa. 

2«i,  h.     Wash.,  1876.     F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Morean  Kivor,  rS.]I>Akota. 


—  nebraacenaia    (M.    &    H.)  White. 
(1880.) 

Twelfth  Ann.  Itcp.  V.  S.  Geol.  and  (ieogr.  Sur. 
Terr.,  part  1,  p.  74.    WJlsb.,  1H83.    C.  A.  White. 
Formation:  CreliictH)n!<. 
Location:  rp|)er  Mit^Hiuri  river  region. 

—  nebraacenaia    (M.    «&    II.)   White. 
(1883.) 

Third  Ann.  Rep.  U.  8. Geol.  Sur.,  p.  4.17,  pi.  20,  figs. 

12,13.     Wa»h.,  18«3.     C.  A.  Wliite. 
Formation:  Cretaci*ous. 
Location:  I'piHir  Misi<ouri  river  region. 

—  ?  nucalia  n.  8.  Meek.     (1871.) 

Fourtli  Ann.  Rep.    V.  S.  G»Hd.  and  G»'Ogr.  Sur. 

Terr.,  pp.  3(M,  3<>6.     Wash.,  1»71.     F.  B.  Meek. 
Formation :  Cretaceous. 
Location:   Twelve    miles    southwest    of   Siilina, 

KauN. 

—  nucalia  Meek .    ( 1876. ) 

Rep.  r.S.Gi'ol.  Sur.  Terr.,  vol.l».  pp.  IW,  164,  pi. 
2,  tigc.  /^^i-<-.     \k:\>\i.,  1»7<..     K.  IJ.  3I«-ok. 

Formation:  Cretaceous. 

Location:  Twelve  miles  south wei<t  of  Siilino,  Kan- 
sas. 

—  obeaa  n.  s.  WJiite.     (1878.) 

Bull.  V.  S.  Geul.  and  Geo^r.  Sur.  Terr.,  vol.  4, 
No.  :i,  pp.  71J.  713.     Wash.,  1«78.     C.  A.  White. 

Fommtiou:  Creluceuus. 

Location:  Valley  ol"  ('ruw  creek,  <%tloi'ado,  fiftcHin 
miles  north  of  its  cunttuence  vrith  South  Piatte 
river. 

■—  Obeaa  White.     (1879.) 

Eleventh  Ann.  K!.'p.  U.  S.  tleol.  and  <itH>gr.  Sur. 

Terr.,  p.  169.     Wa^h.,  lB7y.    <;.  A.  White. 
Formation:  Cretaceoun. 
Location:  Crow  Creek  valley,  Colorado. 

—.  obeaa  White.    (1879.) 

Eleventh  Ann.  Rep.  U.  S.  Gool.  and  CiL*ogr.  Sur. 

Terr.,  ji.  IIK).     Wash.,  1«7U.     C.  A.  White. 
Fonnation:  Cretaceous. 
Location:  Valley  of  Byou  creok,  Colorado. 

—  Obeaa  White.    (1880.) 

Twelfth  Ann.  Rep.  U.  S.  Geol.  and<J«"»Kr.  Snr. 

Torr.,  pert  1,  pp.  72, 73,  pi.  23,  figs.  3a-«?.    Wash . , 

188.3.     C.  A.  White. 
Formation:  (Tretaceoui. 
LiKration:    Valleys  of  Crow  and    Bfjou  creeks, 

uorthem  Colorado. 
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CorWcnla— Cooti  n  neil . 
pbam  Wliite.    (1*«3.> 

mini  Ann.   Rf1>.  V.  S.  Ii~l.  Hur 

ll(i.  7-ir  Wuh..  li 
Fimuillnii:  rrrMmini. 
LivkUiA;  XAihy  at  llir  Itoiilli    I'lnlla  and   <i 

trilintarlH^  r^lArmln. 
obUqnan.s.\Vliit«avri..    (IKfB.) 


[,  OM  Mm  rlTor.  Bnw 


lilkiiinllrl.iwJtoiiTinllHinMKfthrSl.  Niir; 
Tjvcr;  null'  rliT,  moulli  or  Ewt  AmiT-nood 
rnt)K  11;p-<irui  (1(1,  <IUI  )Un  rfitr;  npim 
Ball;  rlTiT.  tw<iiit;-twaiiT»l  iwantr-Uiive  mlli* 
idi..Toihi^m"mh..f4lirW.liTtod  Oj>WCTMki 

1ir>nllu-,iiijrDtkiofll\eI)r>TtI'iPlD«>BdTlin« 


cideutaljs  (M.  &  H.)  WhitosvM 


Mot..Ani.C«bici.lH--(n««"tfii.dFn«ll).8n.i11i-  I  l.-ol.u,^.^«.Illn.nD^..«„.*nulJn.  ™«i„,, 

™.in».Cun.,vai.T,Su.i«,pp.(.o.  WMi,.,  v,„.i.p,,i,p.4(.,   ji™.«.ii8«o.   j.r.whtt. 

IMS.    T.  Primn.                                                    .  ■■"'* 

T^mmttoa:  T.-rtl«y  (Cn.l.c««.l.  y<.rtnntl«n  :  Cf^i»m-. 

UnU.,a:   B^  ludi  of  tho  .lu.lith  ri«r,  Mf-  l*"ioii:  Milk  ri«r  rWg^  C.n«U. 

)«u1u|UmiUiu>!.  occid«DtallB  (M.  &  H.)  WIiitmvM 

occidentaliB  M..!b  HOMeok.  (IRTR.)  ]  (IW'j,) 

Bop.r.  3.ll»ol.  air.T«tt.,Tol,  ft,  pp.  Wl.  S'j!i.pl,  j  C^ol.nn.i: 

Lor»tliin:   But  Imd*  of  tin  Jii.lllli  rli»r,  Mon-  j  Forniili™  :  Cr(tncH>B«. 

tiiBi,  on  (hn  U]iprr  Mlivciiiii.  T.untlim :  North  aid*  of  Ihc  Milk  rl 

occidentalis    (M.    &    H.)    Wbiti 

(1879.) 
XlroBlh  Ann.  Rap.  it.  «.  Ocil.  und  fieogr.  Su 
Terr.,pp.in^BW.    Warf...  I'TX    C.  A.  Willi 


»-Kl  (ooltt,  f^nm 
-  puseteaaia  n.  b.  White.     (1889.) 
null.  r.  s.  <;."1.  Snr..  Su.  r.i,  il  bu,  pi.  ii.  Bg. 
K  Wiuh.,  i»Hv,   (;.  A.  wiiin. 


Lonllon:  Viaija  rill<T,  nw  CVAon  park.  Tolo- 
nilo.  ^ 

oociaentaU*  (M.   &    H.)    White.; 

(187!l.)  j 

nevwll.  too.  Itcp.  V.  e.  Gcol.  inilOiVKr.  ?ur.  : 

Loesllou:  Puinl  of  Huclii  ■ulliMi,  Wyonilnf. 

ooddentaliB    (M.    &    II.)    White. 

(1879.) 

»>»nth  Ann.  Rrp,  I',  fl.  r.ti.\.  >n<l  G-.p-.  gur. 
TprT.,p.21!>.    WMh..lST;i.   l',.V.WhiH, 

ocaldentalls    (M.    &,   H.)    White. 

(1880.) 
Twdflh  Ann.  Rfp.  V,  S.  Irfol.  ami  Givifr,  Sar. 
Tm-.,  PL  1.  p.  Tn.  pi.  81,  fl(ti  3a-f.    WmL., 
Igm.   C.A.Whllf. 


—  occidoutalis     (M.    *.    H.)    White. 
(1883.) 

Tlitrt.Anii.Rfp.l".a.Ofol.Sur..p.4.n.pl.n, 
«.T,|.l.»:l,nOT.I-C    WnilL.lMS.     C.A.W 
FoTBiAllon:  Crvlficoii^. 
Location:  Upi«r  UlHinri  linr  ngloo. 


BUbeUlptlca  M.&.H.)White.  (1883.) 

Thlnl  Ann.Bep,  ir    8.  ■Oeol.  Hnl.,  p.  <K,  pi.   so. 


■-11. 


I'liila. 


irrrcioD. 


?  anbtrigoiuaia  n.  a.  Heek.     (1871.) 

Foiiith  Ann.  Rap.  U.  S.  C"-).  init  (le.>er.  Hnr. 

LiMitfiin;  Twr  wnill«»ulhwMiofSiilfn«,  KaiM. 
?  Bubtrlgonalis  Meek.     (1876.) 

Re,,.  „    J  .',„.\    «„      T-rr.,T0l.  n.  pp.  IM,  IM, 
,,1.  .      _  ■       W.I.     :-Ti..     F.  B.M™k. 

1    ^  -  ':iliwnlofaa)lna,Kai». 

umboneUa  (Meek)  WhiU.    (1883.) 

ThIrrI  Ann.  Kru  V.  S,  Grot,  Hur.,  p.  UD,  |>1.  tl. 

(ir^T-io.   vr..h.,iwn.   c.  A.wbita, 


-wiUlain 


1.  White. 


9.) 


,    C.  A.  Whlf. 

,   (KMti  rrc-k). 
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?  (Actarte?)  pikensis  n.  8.   Hill. 

(18H8.) 
Ann.  Rop.  Ck>oI.  Sur.  ArkanHan,  for  1888,  vol.  2, 

p.  134,  pi.  2,  figs.  13,  13«,  14-17.    Little  RiX5k, 

1888.     R.  T.  Hill. 
Furmation:  Cretiiceoim. 
Location:  Throughout  the  Triqity  bedi  In  .Vrkan- 


—  [Cyrena?] aecuria  n.  a.  Meok.  (1873.) 

Sixth  Ann.  Rup.  U.  8.  Cicol.  ami  Geogr.  Sur. 
Terr.,  pp.  494,495.    Wa«h.,  1873.     F.  B.  Mcok. 

Formation:  Cretacooun. 

Locution:  B««rBivor  city  (Sulphur  creek),  Wyo- 
ming. 

—  (Leptesthes)     oardiniaeformis 
White.    (1883.) 

Third  Ann.  Rep.  U.  8.  Geul.  Sur.,  p.  437,  pi.  22, 
flgH.  10-15.    Wa«h.,  1883.    C.  A.  White. 

Formation:  Cretac^ourt. 

Location:  Eact  of  the  Rocky  mountain!  in  Colo- 
rado. 

—  (Leptesthes)    firacta    CM.    Sl    H.) 

White.     (1879.) 
Eleventh  Ann.  R<>p.  U.  S.  Geol.  and  Googr.  Sur. 

Terr.,  p.  169.     Waeh.,  187D.    C.  A.  White. 
Formation:  Cretaceout. 
Location:  Crow  creek  valley,  Colorado. 

—  (Leptesthes)  firacta  (Meekj  White. 
(1879.) 

Eleventh  Ann.  Rep.  U.  S.  Gcol.  and  Geogr.  Sur. 
Terr.,  p.  209.    Waeh.,  1879.    0.  A.  Wiite. 

Formation:  CretacPon«. 

Location:  Tampa  valley,  near  Canon  park,  Colo- 
rado. • 

—  (Leptesthes)  fracta  (Meek)  White. 
(1879.) 

Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Snr. 
Terr.,  pp.  212,  213.     Wa«h.,  1879.    C.  A.  White. 
Formation:  Crctaceona. 
Location:  Danforth  IiIIIb,  ('nlurado. 

—  CLeptesthes)  fracta  (Meek)  White. 
(1880.; 

Twelfth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 
Terr.,  pt.  1,  pp.  75-77,  pi.  23,  figs.  2a-#,  pi.  21, 
fig.  fio.    Wash.,  188:<.    C.  A.  White. 

Formation:  Cretaceous. 

Location:  Hallville,  [Wyoming]. 

—  (Leptesthes)  fracta  (Meek.)  White. 
(1883.) 

Third  Ann.  Rep. U.S. Geol.. Sur., p. 439, pi.  20,  flge. 

1-6.     Wash.,  1883.    C.  A.  White. 
Format  ion :  Creti»ceou0. 
Location:  Black  Buttes,  Wyoming. 

—  (Leptesthes)    macropistha  n.  s. 

White.    (1878.) 
Bnll.  U.  8.  a*K»l.  and  Geogr.  Snr.  Terr.,   vol.  4, 

No.  3,  p.  713.     Wash.,  1878.     C.  A.  White. 
Kormsition:  Cretacoons. 
L<.)<*4itiiin:  Crow    creek,    northern    ColonMlo,   15 

mili'H  nlN>vo  its  confluence  with  the  South  Platte 

rlTer. 


Corbicula — Con  t  i  n  n  ed . 

(Leptesthes)  macropistha  White. 

(1879.) 

Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Snr. 

Terr.,  p.  169.    Wash.,  1879.     0.  A.  White. 
Formation:  Cretaceous. 
Locotion:  Crow  Creek  valley.  Colorado. 

(Leptesthes)  macropistha  White. 


(1879.) 
Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  190.     WaHh.,  1879.    0.  A.  White. 
Formation:  (.■retaceous. 
Location:  Valley  of  B^ou  creek,  Ooloradow 

—  (Leptesthes)  macropistha  White. 
(1880.) 

Twelfth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  pt.  1,  pp.  78,  79,  pi.  23,  figs.  4*-/-  Waah., 

1883.     C.  A.  White. 
Formation:  Cretaceous. 
Location:  Valleys   of  Crow  and    BUou    creeks, 

northern  Colorado. 

—  (Leptesthes)  macropistha  White. 


(1883.) 

Third  Ann.  Rep.  U.  S.  Geol.  Snr.,  p.  437,  pi.  21, 
figs.  11-14.    Wash.,  188.1.    0.  A.  White. 

Formation :  Creticeonn. 

Loratitm:  Ea^t  of  the  Rocky  mountains  in  Colo* 
rado.  , 

—  ?  (Leptesthes)  planumbona  n.  s. 
Meek!     (1875.) 

Bull.  U.  8.  Geol,  and  Geogr.  Snr.  Terr.,  vol.  1,  No. 

1,  2d  Her.,  pp.    43-45.     Wash.,  1875.      F.    B. 

Meek. 
Formation:  [Cretaceous.! 
Lnratiou:  Two  hundred    miles  east  of  Denver, 

Oolo. 

—  (Leptesthes)  planumbona  (Meek.) 
White.     (1879.) 

Eleventh  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Bar. 

Terr,,  p.  190.     Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Valley  of  Bijou  creek,  Colorado. 

—  (Leptesthes)  planumbona  (Meek.) 
White.    (1879.) 

Eleventh  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Snr. 
Terr.,  pp.  169,  17(>.   Wwih.,  1879.   C.  A.  White. 
Formation:  Cretaceous. 
Location:  Crow  creek  valley,  Colorado. 

—  (Leptesthes)  planumbona  (Meek.) 
White.    (1880.) 

Twelfth  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Bur. 

Terr.,  pt.  1,  pp.  77,  78,  pi.  21,  figs.  ia-d.   Waali., 

1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Two  hundred   miles  east   of  Denver 

city,  on  the  Kansaii  Pacific  railroad;  valleys  of 

Crow  and  BUou  creeks,  northern  Cohirado. 

—  (Leptesthes)  planumbona  (Meek) 

White.     (1883.) 
ThinI  Ann.  Reji.  U.  8. Ge<il.  Sur.,  p.  437,  pi. 22,  flgi«. 

7-9.     Wai'h.,  188:1.    C.  A.  White. 
Formation:  ( 'retareous. 

L<M'ation:  (last  of  the  Rocky  monntoius  in  Col- 
orado. 
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Corbioula — Con  tinned. 

(Leptesthes)  subelliptica  (M.  & 

H.)Meek.     (1876.) 

Bep.  U.  8.  Qool.  Snr.  Terr.,  vol.  9,  pj).  52:*,  r)2-l,  pi.  43. 

flgB.Ofi-r.     Wu»h.,  1870.     F.  B.  Mt>«k. 
V(»ruiati<in :  Oretaccuiu. 
Location:  Ou  Cherry  cn-ok,  [S.J  Dakota;  and  on 

Ug<ia  cro«k,  Colorado. 

(Leptesthes)  subelliptica  (M.  &, 


H.)  White.     (1879.) 

EleviMith  Ann.  Rep.  IT.  S.  Gonl.  and  Googr.  Sur. 

Terr,  p.  1C9.     Wash.,  187i).    C.  A.  White. 
Formation:  Crotacuouu. 
Jiocation:  Crow'Crcok  valley,  Colorado. 

—  (Leptesthes)  subelliptica  (M.  <& 
H.)  White.     (1879.) 

Eleventh  Ann.  Rep.  U.  S.  CJroI.  and  GcoKr.  Sur. 

T«»rr.,p.l!)0.    Wash  ,  IK70.     C.A.White. 
Formation:  Crotareous. 
Location:  Vallt>y  of  Bijou  creek,  Colorado. 

—  (Leptesthes)  subelliptica  (M.  & 
H.)  Whito.    (1880.) 

Twelfth  Ann.  Rep.  U.  S.  (?ool.  and  Geogr.  Sur. 

Terr.,  pt.  1,  p.  79.     Wauh.,  1883.     0.  A.  White. 
Formation:  Cretaceoii(>. 
Location:  Upper  MiMonri  Hirer  region;  valley  of 

B|j(»ii  cr«Htk,  northern  Colorailo. 

—  (Leptesthes)  subelliptioa  (var. 
moreaneusis  n.  var.)  Meek.     (1876.) 

B«p.  U.  S.  Geol.  8ur.  Terr.,  vol.  9,  p.  5W,  pi. 43,  flgn. 

lo-6, 2«.     WaHh.,lH7C.     F.B.Meek. 
Formation:  Crftareom*. 
Location;  Moreau  river,  [S.J  Dakota.  • 

—  (Veloiitlua)  bannisteri  n.  s.  Meek. 
(1873.) 

Sixth  Ann.  Rfp.  U.  8.  G*;oI.  and  Geogr.  Snr.  Terr., 

p.  5i:j.     Wniih.,  1873.    F.  B.  Meok. 
Formation:  ('rotaceouB. 
Location :  Black  Butte  Rtation,  Wyoming. 

—  (Veloritina)  cytherifonnis  (M.  & 
H.  t)Meek.     (1873.) 

Sixth  Ann.  Hop.  U.S.  Geol.nnd  Geogr.  Sur.  Terr., 
p.fill.     Wa*h.,  1873.     F.  H.Meok. 

Fnrmation:  (Yetaceonn. 

Ixication:  Point  of  Rtfcka,  on  Bittor  crook,  Wyo- 
ming. 

—  Veloritina  (durkeei )  Meek.    ( 1877. ) 

Rep.  Geol.  Expl.  Fortieth  PHmllHl,  vol.  4,  pt.  1,  pp. 

167-170,    pi.  Hi,  flgfl.  ttfi-y.     Wash.,  1877.     F. 

B.  Mook. 
Formation :  C  retiu-nou». 
Locution :  On    Sulphur  crock,  near  Bciir  river, 

Wyoming. 

-—  (Veloritina)  durkeei  (Meek)  White. 
(1879.) 

Eleventh  Ann.|Rep.  U.  S.  Geol.  and  Googr.  Sur. 
Terr.,  p.  '242.    WaMh.,  1879.    0.  A.  White. 

Formation :  Cretacconn. 

Location :  Boar  Rlvor  valley,  Wyoming. 


Corbicula — Continned. 

(Veloritina)  durkeei  (Meek)  White. 

(1880.) 

Twelfth  Ann.  Hop.  U.  S.  Gool.  and  Googr.  Sur. 

Terr.,   pt.  1,  pp.  79-80.     Wash.,  1883.     0.    A. 

White. 
Forni.1t ion  :  Cretacecmo. 
Locution  :  Bear  River  valley,  near  the  mouth  of 

Sulphur  cre<5k. 

(VeloriUna)  durkeei  (Meek)  White. 

(1883.) 

ThinI  Ann.  R<'p.  U.S.  Gool.  Sur., p. 437, pi. 8, flgn. 

8-11.    Wash.,  1883.    C.  A.  White. 
Formation :  Cretaceoua. 
Locution  :  Sou tli western  Wyoming  and  adjacent 

partd  of  Utah. 

(Veloritina)  infleza  n.  s.   Meek. 


(1873.) 

Sixth  .\nn.  Kep.  U.S.  Gool.  and  Geogr.  Sur.  Terr., 
pp.  493,41*4.     Waah.,  1873.     F.  B.  Meek. 

Formation :  Cretaceous. 

Location:  Near  Missouri  river,  below  Gallatin 
city:  Mout. 

sp.  undet.  Whit«.    (1879  ) 

Eleventh  Ann.  Rep.  U.  S.  Gool.  and  Geogr.  Sur. 

Terr.,  p.  212.     Wasli.,  1879.     C.  A.  White. 
Formation  :  Cretaceous. 
liOcation  :  Dunforth  hills,  Colorado. 

Corbis  ?  sp.  undet.  Koemer.    (1849.) 

Texas,  p.  407.     Bonn,  1849.     F.  Roomer. 
Formation:  Cretacrons. 
Location :  Fredericksburg,  Tex. 

sp.  nudet.  Hocmer.     (1852.) 

Kreide.  von  Tex:is,  p.  47.    Bonn,  1802.  F.  Roeuier. 
Fortitation:  Cretaceous. 
Location:  Fre<lerick8burg,  Tex. 

Corbula  ( Drug. )  Conrad.     ( 1 857. ) 

Rep.  U.  8.  and  Mex.  Biiund.  .^ur.,  vol.  1,  pt.  2,  p. 
irn).    Wash.,  lvS.-i7.     T.  A.  (Conrad. 

alseformis  n.  s.  (iabb.     (1869.) 

Geol.  Sur.  Cal.,  Puleont.,  vol.  2,  p.  177,  pT.  29,  flg. 

W.    Phila.,  W\0.     W.  M.  Gabb. 
Formatiftn:  Cretic»-«»U8. 
Location:  Near  Lower  Lake  village.  Lake  county, 

Cjilifomia. 

bisulcata  u.  s.  Conrad.     (1875.) 

Rep.  Geol.  Sur.  X.  Cinilina.  vol.  1.  Rjileigh, 
IsTo.  W.  C.  Kerr.,  A  pp.  A,  p.  11,  pi.  2,  figs. 
13,  14.     T.  A.  (.onrad. 

Formation:  Cr«.'ta«vt»UB. 

Location:  Snow  Hill,  Greene amnty,  North  Car- 
olina. 

blakei  n.  s.  Gabb.    (18G1.) 

Getd.  Sur.  Cal.,  Paloont.,  vol.1,  p.  29,  pi.  6,  ng.2l 

Phila.,  1 804.     W.  31.  Gabb. 
Formation:  Tri.-uvic. 
LoratifMi :  Humboldt  mining  roi^ion. 

carolinensis  n.  s.  Conrad.    (1875.) 

R<<p.  Geol.  Snr.  N.  C^irolina,  vol.  1.  Raleigh, 
1876.  W.  C.  KHrr.,  App.  A,  p.  11,  pi.  2,  flg.  Ih. 
T.  A.  Connui. 

Formation:  Cretaceous. 

Location:  Snow  Ilill,  Greene  uunnty.  North  Car- 
olina. 


NOKTH  AMEItlCAN  MESOZOIf:  [KVEUTEHItATA. 


Ocol.  ind  Nut.  Ilim.  !(iir.  On.,  Mn.  K^..  '"I. 

I,  lit.  a,  pp,  no.  xai,  |j.  m,  ngi,  :i,  su.   tioni- 

ml,  MiM.    J.  K.  WliilimioiL 

rommllon;  Vrrhtrumt. 

I,o>->U->d:  X.rtith  Fida  of  Alllfunl  lay.  Skldfipita 

o  rasa  ate  llifotmls  (Me«k)  White. 

(1880.) 

Tirrinh  Ann,  Brf.  V.  S.  G™1.  Mil  Cwgr,  Hur. 

tmt.,  i.t.  i,:ii.  mi.    w«Hi.,  1883.   c  a,  Wbiis. 

Ti-rniatluii:  Ontll^Kl1l■. 

LwalliHi:  fYnw.m'li.t^oldra.lu, -MtufltfKockr 


irginata  (U.  &  U.)  Meek. 


cr*B«Iplioa  n.  a.  Gabb.    (18C0.) 

JoBT.  At»d.J(H.  8ci.,PliiU,  vul.4,  al.w..  1«»- 

lH■x^  i<.  3M,  i>i.  ea,  fl(. !».   iiiii*.,  i8M-i8ca. 

Wiu.  K.  (itblt. 


-  englemonni  (Meek)  White.    (1870). 


liKnllon    Diur  Rill!   vmtlrf,  Wjomini. 
eufaulanais  n.  a.  Conrad.    (1B60.) 

Jonr  A<>d.  Nat.  Sa.  Plll>l>.,  Tgl.  4,ftlill'r.,IKS-' 
eio.-p.ifS.    Pblln..  1S»l-tWilL    T.  A.CDnnd. 


l-i«llqp   HwlJunHeld.  B.  J. 
fonlkei   Lea   Whitfield.    (18^) 

Hon.  r.  S.  Ii>\>l.!iur..  n>[.  H.  i>.1KII,  pi.  *3,llit  IT- 
IS.     Wwll.,  I«|I.V     II.  P.  WbilHrlJ. 

Lmtiun:  II:iJ.[.>unvl<].N.J. 

-  ?  SreSBTia  K- a- U.  &  H.    (1856.) 


,  MHD|>hi>  ud  Cliurl>^OT 


AvuJ.Nn.S.-     null 


,furlW«,i>.Bt.    Phil*., 


HtHliwIppI  iitiiti-  II  ni-. 

craBBipUca  Uabh) Whitfield.  (1884).  ' 

JIuu.         8.  Oodl.  Siir     not  H,  ii<.  i-t,  IJ'J.  ■>), 

33,  He.su.    Wuh   latlS.    IL  ■■.  Wliiiilcld.  I 

Tannal3uii !  Cnliu'HKia.  | 

JrfULilnri   JTuIdouitrld,  .V.  J.  ; 

.  -=-  oultrUonnla  n  a.  liabb.    (lfM«.)  '  


grajTBoiisiiaU  u.  M.  Shu  maid.  (1859.) 


homti  n.  B.  Uubb.    (1861.) 


Lunlloo:  M'nt  urUarlinfu:,  CnlirMmla. 

—  Aibiosa  n.  H.  White.    (1H7».) 

KW^iilli  And.  ^•'|^  r.  S.  I'.nl.ou.l  Guoki 

T'tT..  r- £»!.  wb.,  itm.   c.  A.\VhiLi 

FurmulMi:  l-rrtww.uH, 
LmliiHi:  CwiliDIi',  ruli. 

—  dnUoaa  White.    (1879.) 


Tctr,,  p.  !SU.    M'bli..  is:*. 
Fnrnjuliuii:  rri-IBCnniFi. 
LarillKn:  IIIIIiiir'liUtliiB.  Wjrinuln);. 

eleganE  (Sow.)  F.iohwnld.     (1K71.) 

Or<«.  IMIiwut.  BMHerk.lUll-insM>iri;.ii.Alniiti>- 

ch.-ullllrlll,|i|-.  13a,lH.     Ill.lVlrnlnirB,lgn. 

LocUIob:  KuUrtK  Hlind,  Alnnki. 


-bornliOalib.    (186».) 


Inoraatau      U  &  H.    (18r>8.) 

Fnv.A.«d.!lM.Scl.,Fhlla.,rurlrJ<j,p.lK:.   PhllL, 
!«.-.».    Milk  *  Uiif dtn. 


InornaUlM.  Ji  n.)Meelc.    (1870 

Rrp.r.S.linil.S.ir.  Ti'tr.,  tul.  9.|f.Il.\2M.l]. 
3».  li^n,  'li'-'I.     Wuli.,  1S7«.    F.B.  Uri'k. 


nul.  Vat.Bel.,  rlilb., 

Pblli.,  IIAY  Ur-di  « 
ion:  ■frtlinrj  [(JMlBi'iH 
1:  FurtCUrk{S.  Vika 


FORTH  AMEniCAX  MESO/.OIC  ISVERTEIiHATA. 


Corbnla — Con  ti  d  ned . 

mactilfoniiia    (U.  &.  H.)   Wbito. 

(1R80.) 


maotrUbrmU  (U 

&  U.) 

White. 

(1W3.) 

TklrrI  Ann.  Hrgi.  V.  ».  Ut 

ul.  Hur,  p. 

MZ,  pi.  1». 

fl|fcl!-lJ.    Wmrf,.,  It* 

IxxaUcD   Vpi-rMLwui 

Ki».r  r-itio 

in80trlfonnis(M.  &  H.)  Wbiteaves. 

(1885.) 

0»l.«.ISm.  HW.  dur. 

t»d.;  (..n 

Via.,  ■■>- 

l.onl..™i.  1,  pi.  l.p-41 

r  whit(.T«. 

TDcnalloo   (InUnoui. 

ioattoi.:.!*™!  Knd  I'fn 

,  Souri.  riT 

r,  Onula. 

aumaneiistB  a.  a 

M.  A  H. 

(18r.fi.) 

Prot  Acwl.  >'«t  Bn    l-h 

]>..  for  l&'u 

l.p.»J,M. 

PkllL,  liBT.    Mmk  *  I 

-Td,n. 

Oto).  » 


Muvau  ittrr,  Kcbruk*  (M.  Duknti). 
lima      (d'Oib.)      WbitenveR. 


4,4a.      Muutl 


Coibula — Coiiti  D  ut^tl . 

,  (Juorail.    (IR75.) 
I.  snt.  s.  c.  »«i- 1.  n.wKii,  iKio.   ' 

r,  A]i]i.  A.,  p.  II.    T.  A-  CuniwL 


l-T 


.:  r.],.  1 


—  pBilUa  u.  a.  Gabb.    (1864.) 

G.'oJ.  .lur.  <^l.,  PUivnt.,  lot.  I,  p.   IS",  [.I.  U. 

Bd  ai!>.  aw,,.   tiiiiH.,  1(164.    w.M.Gsi-b. 

ForainlluH:  (.'nurwiH. 

LoHtiuu:  HirtluH  tu  Hinli'i,  iMt  of  Muunl 
blibln  ■11.1  .Inn  Dkgn,  Cnl. 

—  pQTangulatan.a.WhitFftves.  (1885.) 


<I.IUlJ\'l 


1,  H.  T,  II. 


WlilMto. 

>iRinulUD  i  ■tiTliit«nii. 
XoFAtlojk;  NofihwHtKhli' of  llnrnlpj  iFlADil. 
=   namatophora  n,  B.  Meek.     (1873.) 
Mith  Ann.  Iti-p,  I'.  f>.  Gnl.    in.l  <I"'>|:r.  Siir. 
Itrr.,  pp.  4W,497.    Wiuli.,l«'M.    r.  ».H.'<-k. 

Ln-iliuB!  KHr<>itiiri'it;,iuiiMirni  [:ub. 


perbrevia  ti.  S.  Ciiiirad.     (1876.) 

lk'|i.llnil.Sur.  N,  (.'arulillB.int.  I.    llllctEh.  IKTA. 
W.  r.  KiTr.App.  A,  p.  11,  pi.  K,  (Ig.  6.    T,  A. 


-  penindata  d.  a.  H.  &.  II.    (1850.) 

I'ror.   Ai  nd.   K*t.  Srl„  Illilll.,  I«1.  B.  fcir  ISSK,  p. 
t.    Fhilt..lU7.    Mivk  A  llnjdm. 


paTiiiidata(M.&H.) White.  (1H80.) 

l,..Mi«i^  irpi*rMI*.«irirl«,r>-K-un. 

pertfadata  (M.  &.  11.)  WhitoavM. 

(1885.) 


iMmatoptiora(Mt>ekl\Vhite.  (IXTtl.) 

EIrnDlh  Ann.  R«p.  U.  S.  11—1.  »ul  liwitr. 
TtiT.,|>.t3B.    WulL,  in:!).    «.A.Whilu. 
rgmalim   CnUnuni. 
I«t>l*ou  Owlilllt.  Utah. 

iMinatopbon(Mveli)Wbitn.  {1X19.) 

Bhtaatli  Ann.  Krp.  V.  ».  Itenl.  uul  Gfugr.  : 
Terr.,  pp.^i,3«t,pl.:!,  ai^ii^-i.    Wuli.,  i 

a  A.  wtiiif . 

ti  Utitli. 


S,  W  T    <-«uii.l«- 

perundata  (M.  &  H.)  WhiteaveH. 

(1885.) 


—  perusdata  (M.  &,  II.)  WhiteaveH. 

(1M85.) 
t;...il.  unl  Sal.  KM.  Mur.  Oin..  r.<nt.  Can.,  Pah- 


rDnutiDu:  Ewvli 


NORTH  AMERICAN  MEs07.UIC  IKVERTEUItATA. 


Corbnla — Cnn  tinned. 

peruudata?  (M.  Sc  H.)  WliiteaveB- 

llnil.HUdNit.  KM.  rtiir.  Cnn.,  f'uiil.  I^n.,  IMIv- 
uur,  vul,  I,  pt.  I,|i.t>i>.    Konlrul,  IKS3.    J.V. 


Lni'Xluii:  RockT  f|<[i>ig  r!.]K»,  n«ii  »n.'l.r...l, 
BriiKin  trtil,  l-iniulm. 

?  piimoiBa  D.  H.  (inlib.     (ISCi.) 

Urdl.  Siir.  Cul.,  l>ilM>n(.,ii>l.  ],  1>.  W.  ]'l.  K.npL 
ISO,  I-JHi.    I>hll*.,  IHiH.     W.  U.  Unlib. 

Liiralioii:  lS"h(b  (iilx  uf  (Vml  liulluv,  Abnirik 
connljr,  CilltiirnU. 

pyrifi»miB(M«<'h)W1ilt«.    (1ST».) 

Eleirnlli  lull.  Urii.  U.  S.  OioL  BMd  UeOKr.  Sur. 
T«rr.,  p.  343.    W»b.,  WO.    0.  A.  WJilw. 

Ln'lllluu:  BmrW>"rnllr)r,  WyiiluiB(. 

pyrtfonniB   Mc*k)  Wliil.-.     (1880.) 
T«L'i(tb  Aim.  1I.-P.  v.  M.  ii-..l.  mul  Gluuf,  Siir. 

Vunnstlan :  TnlBo'eiiB. 


—  pjilfbrmia(Meek)  Wliilo.    (ISS:),) 

TWHAnB.  II.-l<.l'.8.(l«.l.iindlini(ir.Sut.,ii.MI 

pi.  *,  11^  l^lti.    Wirli..  181^    ('.  A.  WliJIs. 


I  Corbola — Coiitinned. 


—  subtTiKOnallB 

(M.   & 

I[ 

>   WUite. 

KloTrnth  Ann.  Itop. 
Tm,.  P.1W.     Wm 

„  1W9. 

■III 
C.A 

.lun 

0»»r.  ter. 
Whitif. 

M.   & 

II 

)   White. 

KlfTO„ih  Ann.  tt..p. 

.,S.G..,. 

..,, 

l!™«r.  Sur. 

n  Wron 


•ntatilecualiB   (M.  &..    II.)    Whito 


Bubtiigonalis    (SI,   St   il.)   Wliitp 

(1M71I.) 


l-..ini  uf  Kwlw  otntlon,  Wyiioiiie. 

—  subtriBOoallB   {TA.  &   II.}    White. 


Jvnil  pirt>  oT  tub. 

BtriatulB  (Sow.)  Credner.     (I8T0.)  i-"'"M..u:  m-v  ii,,h..,hi.ii..„.  Wj„.i,i„g, 

ZcltPfii. j)<utKik.'a<Hii.(i<«.Biindi'j,]i.*j:iu.  But-     BubtrigouallB  (M.    &,    II.)    While. 

1ID.1S70.  n,  ci-iii-r.                             I  (iMeii.) 

Turmilion :  CrMai  .■<iu«.  Twrlflh  Ann.  B-p.  l^.  S.  Tn^)!,  nii'l  fiwgr.  Snr. 

lac.tUiB :  Wo(«1l.grj.  y,  J.                                     |  T-rr..  j^.  1, 1'.sn.    Wwh.,  IHSI.    <:.  A.Whllf. 

—  BubcompreBBa  n.  e.  (Jahlt.     flWiO.)  rmuM\.«,:  ^mll.....n^ 

Joor.  Ariil.  Nat,  .*(„  P],I!h.,  ml,  1.  :.M  -t,.  W«-  LoiWiou:  Ci^r  Mlw.iiri  riiir  rogl.ni. 

Kai,  p.  riM.  I'l. «»,  (IB- M.    iiiiiii.  i>iM  ]»«.     BubtrlgonaUB   (M.   &    II.)    White. 

Wi»..M.Il.hK  (!((«:!.) 

r.nulinn:  Ontwimin                                           !  *           '    .,.,-«„,,,                im     ,  ,n 

LorallMi:  Tw..  milH  MUl  of  MIrfilkliin.  lUnlr-  ''  '  '  "    ,    '',.  *   '    '"„    '"'"V )!;,..    •■       ' 


-  BuboompreiBa    ( Galib )   Wliiiiiclil 


Man.  U.  a.  C«-l.  S„r 

Form ■  I  on:    Tilwn 
Locllon    JlriHonB- 

■abelbboBa  n 

B-|),0«.l,Suw.J(.  ■■ 

— BubtrigonallBii.  a.  M.  A  II.    iin.-in 


l-..ri 


BubtiigonaliB  (M.  A  H.)  Whiti-a\r 

(1*C.. ) 
l!».J.  jii.aMMl,  Hit,  llar.,(Sui.,  i'..nt  ,  ■■:ir...  I'. 
MX  .  v.,1.  I.  pt.  I.  p.  ai    ».flitiv.t.  ]<>.-.. 


>-] 
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Corbal« — Continued . 

rinri  Sonlh  SHkslchainii.di  mils  Mow  Ih* 
siMitli  nf  Boa  rliwr;  n«th  <ld<  nf  Kllk  ilTtr, 
an  ib<Ih  below  Pk-ksw-ki  CmiieikUd  Hmth 
■id*  or  Hllk  rii<r,  oaa  mil*  iboTe  lh<  month  at 
PMiuw-kl  CoBlAa;  •mlb  lid*  of  SukalcbcwiB, 
OH  kJU  iHtow  th>  monlli  or  the  Bow  tdn-r. 


-  mbiuidlleni  Whit«.     (1879.) 
Slemilh  Ann.  Rrp.  n.  B.  Qool.  ud  Gnigw,  Sni 
T»T.,  p.  »\».    WHh.,  187>.    a  A.  Wkllc 


ofRocklH 

■[on,  WjomlnR. 

—  traakll  d. 

.  Uabb. 

(18M.) 

QkI.  Siir  Cal. 

ul-  1,  p.  no,  1.1.  M, 

flg..  Wi,  UU 

Pill  Is.,   I 

W(.     W.  H.  r,mU.. 

raimUluni  Cre 

Tilt,    Plutr  nuniT!    TuKnn 

a.<Tiiff.  T.h.n..  conolr; 

anu-i  Bueb,  Buim 

inDtT,  Ctlifo 

mk. 

—  ttaakll   (?)      (G*bb)      Whiteave.. 

(1*78.) 

OmI.  Bur.  Ckn., 

iiti.ro>. 

.ol.l,pt  »,p.  IM, 

pT.    IT,  tt.    3 

Hon.™. 

.  1(19.   J.  r.  wiiiv 

tropldopbora      (Meek)      Wbit< 

(1S80.> 

Cwrini>AnB.bMr.S.a«.l.ud(;ro|i..iur.  Trn 
|>t.  I,  p.  to.     W»h.,  IKI<3.    C.  A.  Wlilli<. 


tuoiMTl  n.  i.  Shuniard.     ( lHr>9. ) 

tnna.  AchL  ScI..  at.  Loiitx,  kiI.  1,  liuiiwixiii.  | 
«».    8l.  I^iili.  III.'.«-I8G(>.     H.  F.  Kliiininnl. 


-  nndlfera  (Mrok)  WUito.    (187)).] 
p.«3.    ' 


i„  u:>.  c.  A 


Corbula — Coutinned. 

undlfara  (U««k)  White.    (1879.) 

KlfTonth  Ann.  Hop.  V,  B.  Gaul,  uid  Oco(.  Sni 
Tar.,  p.  SIS.    Wuh.,  IBTO.    0,  A.  White. 

Lorolton^  K-rk  Bprtnn^  Wyoming. 

niidifen(M««k)  White.    (1879.) 


andUBn  (Meek)  White.    (1880.) 

TwdRh  Ann.  Kip.  lI.S.ftMt.«nda»g.ftir.  Tetr., 
pt.  1,  pp.  80,  81,  pL   10,  Id.  *«-/.    WHh., 
ion.    U  A,  White. 
FonnMlon:  rntuctuui. 
Lurntlon;  Bock  Spriop  lUillon,  Wfomtn^. 
ondifera  (Meek)  White.    (1883.) 

Third  Ann.  H.p,  U.  &   G«il.  Bur.,  p,  MS,  pT.  W, 
nhi,  ii-3.    Wuh.,  1AK(.    C.  A.  Whllr. 


vudifera  var.  ■abandUbni  n.  vkr. 

White.    (1880.) 

Twelfth  Ann.  Rrp.  V.  S.  G«0l.  ud  Oeofr.  Bur. 

TeTT.,pll.p^al.m,pl.M,fltL«a-r.   —   ■ 


Tindlfera  tut.  Bubundlfara  White. 

(1883.) 
Third  Ann.  Rep.  U.  S.  Owl.  Bur,  p.  M^  pi.  1 
Bp.  10,  11.    Woiib.,  18U.     a  A.  While. 

Locutions  Vnll»7  of  Brilrr  creek,  •nuthrtn  Wj 


Lcotlon :  Morao  riT.r,  .lel.wki  f S.  Dkken]. 

(Aniaoihynohas  ?)  enselmanDi 

Meek.     (1877.) 

R-p.  Qrut.  Elpl.  Fortieth  ■■■nllrl.  lol.  4,  pt.  T, 
pp.  174.  ITA,  pi.  IT.  He  I,  I.I.  Wul>.,  1877.  F, 
a.  Uerk. 

lAUIion:  Rnr  iltiT,  nimth  al  Hulpliur  (iwk, 

(AnJaorbTiiohuB)  pjrrifonnlB  Meek. 

(1076.) 
Rrp.  Ki|J,  IIMI  Bum.  Terr.  Utdi,  pfi.  Ml,  Mi, 

pi. .-,  Agm.  »,  111.    Wuh.,  una.     r.  R.  Meek. 
FunutlnUT  Cntirniiut 
Ijorallon:  Ihwrtliar,  nnr  Ihs  aoulh  iif  Sulplint 

( AniBOrhynohtis)  pyiUbrolB  Meek. 

(1H77.) 

IIt)..  He..l.    K\ld.  F..rtirth  I>inl1-I.  l.-l.  4,  pi.  1, 

1^  i7»  i;-!,  pi.  IT.  Kite-  lu-J.   wbiIi..  ift;.  F. 

II.M"4i. 

Funnntl.Hi:  (-IftaCeuu. 

I.H'aiiun:  .Sulphnr  creek.neu  BHt  ilnr,  Wj** 
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Corbula — Contin  n  eA . 

(Aiua)   engBlmaiuil  n.  s.  Meek. 

(1870.) 

Pm.  Am.  Phtlot  8m.,  Tol.  II,  Igas-WTO,  p.  tSI. 


i1"k1- 


Umm 


I  hill, 


r   [Wjo. 


(Asaia)  pyiUbnnlB    n.  >■    Meek. 

(1870.) 

Proc.  Am.  PhllM.  S«..  toI.  11,  IBf.3-18T<H  p.  431. 

PhlU..  itni.    y.  n.  Mwt 
Fonnuton:  TritlniT  [Crrlncrciial. 
LooIIdd:  Lim.«onc'  1.111.  Ifcir  tliBr. 

(Asara)  pjriformia  var.  ccmoen- 

trica  n.  v«r.  Meek.     (1870.) 


Fami»I<,>u:Crrt<u'DO<iB. 
LgoaUon:  Gillc^ri*  tuuiitj,  T«»«. 

-  Bp.  imdet.  Owen.     (I860.) 

errona  R»r.  Owl-  Roc..  Arkiiuu,  pt.g,  a(.  1. 


—  np.  unilet.  Meek.     (1877.) 

Be|K  G«.l.  Ri|>l.,  FnVliMb  Ponllfl,  Tst.  4,  pt.  1, 
[111.  IW.lfil.  pl.l4,Hg.B.    Wuli.,  19T7.    F.  B. 


B.  11illo>.  S. 
Phil*.,  1R71,    r.  II.  Hnk. 
rormsHon:  Tort !■  17 (Orel irw.u 
LiKBllou   lUrn'imuBhlll.  l>-«r 


p.  431. 


-  Bregaria  H.  &  H.    ( 1857. ) 


rhilu.,  1H.'.S,    Umh&lUvd.'ii. 


r  lUT,  p.  143, 


■ (Pachyodon    mactrlfonnia  (M.  A. 

H.)Heek,    (1876.) 

Hop.  U.  8,  0*ul.  *ir.   TfiT,,  Tol.  ».  pp.  aai.  .KB,  j.  rurniBi.ui.:  rr*.*"™.. 

pi.  4.1,  am.  7-I-/.    WMtL.lSJfl.    r.  B.  M«)i.  ivilu-n-wrivBr,  Nchmrfi«rM.mtMtwl. 

Fo™.iiob:i.o.«K.«..f?[c™u<:,™..l.  I  eiBearia  (".  *  M  )    Mwk-   <I876.) 

LottliOB.    ForlCliirk,[N.lU«ki.t».un1hel-iv'r  „_  ,.  „  „^J   „„^  t.™    ,.,1  n  ..  mt   ,.1  11 


•— — fPaob7odon)perun<Iata(M.^  II.)    . 


ml.  » 
flp.  K«-L    Wanh.,  ISIG.    F.  It.  > 


Meek.     (1876.) 

Lo,,U.«.  On  th.  T.,1luwrt™.,  Tlvrr.  >i™w». 

greKaria   (M.   &  11.)     Wliiteavee. 

40.  flgn  «^.     W».l...  ]«TB.     F.  II,  M.^h. 

(1885.) 

LonllBO,  Moulh  nfJnJitl.  ri.er,  Hoi.t»iii. 

01,1,.  VMl.  1,  pt.  I.  p.  m.    Muutrwl,  W35.'  J.  F. 

—  (Pachyodon)  BubtrigonallB  (M.  «r. 

Fnrn.iilliM.;  Creln.ii.m.                    * 
Lo.-nli<,ii:  W,-.I  nnuk  of  iv™t  Bult»,  Montani. 
Ill  ill*'  Sw**"!  QnwH  hllii',  DMr  llip  Intprnuluiul 

HOMeek.    (1876.) 

B.p.U.8.0»l.8iir.T.TT.,  Tgl.  B,  ]t<.  .-.ii!>.  S  K),  pi. 

40.]lEiuB.,ft.    Vui,..n-.f:    F.B.Mi-k. 

lH...n.l,.rT  1i,.», 

Cordlera  (lioiiniiir).    (;abb.    (1864.) 

Meek.    (18G0.) 

I'm-.  A«d.  K.l.  M,  I'hllK.,   for  19rj>,  i..  31a. 
Phlli..  IRRI.     F.  It.  Mr-'k. 

microptygma  n.  H.  (Jiil>l>.   (ISOI.) 

Ge.ii.  Sit.  nil.,  rni.-..!.!,,  V..I.  I.  i-iu  i«,M.  p".  en. 

JonniUon   TrrHnrj  ['.■nUMMU'l- 

M'wMt. 

I.niiil ;  N-:ir  IN.rt  T-juii,  t-Klirorutii. 

inltrwrormlau.  s.  linbb.    (IWW.) 

Cul,  Snr.  CI..  Pi.lr.ml..  vol.  I.  »..  I.^ll,  IM,  pi. 

iw,iiK.;w.    n-iii..,  11X10.   w.  b.cj.i*. 

Meek.    [18ti».) 

Prot.  AiBd.  X«t.  ft-i.,  Phil...  for  i«t.i,  p.  am. 

L.imtiiin:  ri>1.in  FonntT,  nor  Ihf  Hut  Sulphur 

Fon..MI,.ni  T.T.i«r,  [.■r-.j.-...i..|. 

.l^ve^  Cnllfiirnifc 

LMStlon:  B«.r  rivM,  l.t,  !'■'  la'  n..r<li,  l.>„=,]  1'." 

Corimya  (AKn»8iK)  Whitfield.  (1885.) 

Mon.    U.    S.   Civiil.  Kur,  v«i,  fl.  p.  IVO.     HVh.. 

—    Potamomya?)  pyriformlB  n.  s. 

Ig,i5.     K.  P.  Wliitll.'l.l. 

Meek.      im. 

—  teuuiB  n.  B.  whitflpid.  am.) 

Pr<ir.Aowl.Snl,*l.,rh(1ii.,  rorl«!ii,p|i.  Hla,ai.i. 

«..".  1-.  S.  fi *ir..  T,i1.  9.  pp.  170.  nl,  |,l  53, 

mtta..  iwi.   r.  u.  M«.k. 

Be*.  Ml.     Wi,.1i„  IPK.-^    S.  1-.  WhltlWrt. 

F«mlii<a:  T^-nlnrj  (tVtucKnin]. 

F(irni«llon:  Cn.Iiiff..ii». 

Loallnii:  BMrilTcr,  Ut.  40°  IS' north,  lui,,;.  lli)0 
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CorocaroB  n.  g.  ITyatt.     (1877.) 

Rs]!,  Gcol.  Kipl.  riirtlslli  Puimllst,  vol.  4,  itt'  1, 
pp.  107,108.    WHh.,  Iii;7.     ALplituB  U.vjiU. 

CraaMteUa  [Lum.]    Hoiton.    (1834.) 

HyDsp.  Org.  Bria,  LVt.  Gr.  I',  R,  p.  04.    I'bLli., 
laii.    a.  G.  Uoituu. 
(Lam.).    Meok.     (1876.) 

IKtl.     F.  B.  HCfk. 

alta  Conud.    (1855.) 

Hep.  E)p1.  Kiiil  Snr.  S.  K.  n.  Ufu<icippi  rLii^r  to 
Puifle  Or«n,  A].|<.  I^IIdi.  <ieul.  Ktp.  r,r  W.  P. 


Ciassatella — Cou  ti  Diied . 

eufolansls  n.  a.  Uabb.    (1860.) 


-  STansU  u.  b.  H.  &  M.    (1864.) 

Mi'in.Ani..*ciid.Arti«iiafcl.,Ynl.»,D.i.,  pp.3«, 
^M.  pi.  1,  flgi.  9a-r.    Guilirldfii  «d  DuMid, 


?  exigua  n,  a.  EichwaM.    (1871.) 

Icui;.  Plleuut.  Deumrk.  IF.Ibini.  HoDg.  u.  Alautlt 
>'1i«ii  Iiui'lli,  II.  IIB,  Taf.   Ifl.  flK1.3U,  31.      St. 


Lunlign:  OBuju  <lu  lu  L'lu. 

-^  dmaiTonenfii*  ti.  a.  White.    (1879.) 


-  giaudis  II.  8.  Okblt.    (1864.) 

Owl.  Sir.  CbI.,  Paki.iil.,  tuI.  1,  p.  181,  pi.  M, 

fl|[.  IIU.    Pbltii.,  1M4.    W.  M.  UnU). 
FuruMlliHi;  I'mivraui. 
l.i>.'i>ltoii:N«T(;ta]rluii;  Alinn  cr»k,  iihcCU- 

<LiaA^  Iw  Ciw,  CalifurnlL 


-compacta  u.  «.  Gabh.     (18(i3.) 
Gwl.Sur.t'sl..  Pslninl..  vul.'Ai.,  lu',  |)l.  31 
M.    Pl.il..,  HUM.    W.M.(inl,l,. 

-conradl  n.  a.  WliitfifW.     {1885. 

.111!. 

1Mn>.     W.  H,  (lubli. 

Hseileii»lB(d'Oib.)  Conrad.  (1872.) 

H.«.    AC..I,    N.I.   del.,    PUN-.,  f«r  m!i.  p.   Mt, 
(1-1.  Il.li",  1",     mill..  ISTi,    T.  A.  Cunnd. 

llgH-fl.    Wub..  i™.-i.    B.  p.  WliltlhiW. 

.KB, 

lineala  ii.  b.  ShHinard.     (1861.) 

Pro.-.  II..I011  M,«,  Nal.  lll»l..  li.l.  H,  UUl-ISa2,  p. 

Lmtlan:  U.'iii>.<.iilb,  K.  J. 

delawareneis  u.  n.  Uabb.    (IHTiO.) 


-  Uutea  11.  s.  Conrad.    ( I860. ) 

J.'iir.  A.iJ.  KM.  Oei.,  Pliila..  vul.4,  M  Hr.,  1S5B- 

iscn,  |i.  iSTD,  pi,  te,,  flu.  ».    puiih,  ism-ihol 


-  Uttwalla  D.  •■  Conrad.    (1669.)    . 

Am.  Junr.  Cunrh..  vul.  K,  I'hilii.,  I)l«»-lfl7u,  p.  41, 
111.  1.  Ok- :i.    Hilln..  1*:<>.     T.  a.  Cunnd. 


—  d«IawarensiB    (Uabb)     WliiiriulU.  [ 
(1886.) 

Mdb.  r.  H.(ii"il.aur..™i.9.  pp.  !lil.ill,p1.ST.  ' 
fl^M.I.'i     Wh., IKSS.    H.P.WIiillk']d. 

locatliHi:  Miwtljr  from  lb*  pitii  of  JuliB  Inini^ 
New  K|[fpl,  mill  ulbDrpla.wmrb*,*naal»  I 
(t«B  Vukii  kill,  Stw  J.tHJ. 


-monmotitheiiBlBn.B.  Uabb.    (1860.) 
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CrasMtella— {'nil  I  iiiiUHl. 

monmoathflusia  fl'Inlili)  Wliitlli'ld. 

(18W.) 

Hon.  U.  A  llnJ.  Knr..  t-.I.  9,  pp.  ItV,  I3i.  g.l.  17,    : 
■|DI,1I,1E!.     Wuh.,  llM.     R.  P.  Wlllllli'ld, 

LocnlinD;  M'.nniolilli.  N.  J. 

?  pBivnla  u.  B.  Sliiimaril.    (IMtil.) 


CraaMttella— <  -ixi  t  in  iied . 

riployaua  ii.  s.  L'uiirad.     (18R8.) 


ripleyana  Unnrad.     (1872.) 


—  pron  11.  8.  Conrad.    {18«9.) 

Am.  Joiir.  Canrli.,  to1..\  Phlb.,  IXflli-IilTn.  |<. 
pt.l.flR.S.    Phll...lKil.    T.A.(Viur.il. 

—  prora  (Ciin.)  Whillietil.     ( KW).) 
Hod.  U.  8.  IMil.  9ur,.  ...1.  •'.  j.].  IJi-lil.  |.J. 

Ill>.lrull.    W..I1..  1IW.1.     H.r,WiilHl..M. 
FuniMtioll:  CirlHroun. 
Lurallon;  Cronwkk-sN.J. 

—  pt«ropalBii.  a.  CuiirHd.    (IXtW.) 

Mm,  n  al9.  pi-  V:  Bit.  >.    M'iia..  '■''"'-I' 
T.A.C<>iin<l. 

Lmllnii:  TinNili  luiiiir]',  Hi>«M]4<l. 


Bubplaiia  n.  ■.  Conrart.     (1Ki:i.) 

jMir.  A.-wi.  \it.  s.'i..  yiills.,  inl.^l.Sd.Kr..  1ttf<i- 

M&i,  p.  -i-.t,  pi-  H  fli.  <•'  miB.,  luu-iiH. 


l...'!. 


Fui 


•ubpUua  (Cnn.)  Whitflold.     (1885.) 

i..n,  r.  M,  lir.il.  Hiir.,v..1,  11.1,1.  i«,l!l,  pi.  H, 
flia.H-lO,     Wa.h,,  IKM.    II.P.WIiiiAi.Jd. 

*i.-.  [.111.   on    I'rwwi.'ki  rrwk. 


-•iibplMia?(Coii.)  llitl. 


9.) 


Laalton:  Hanlein 


pteropaU  <Ciabb,  i 

(1869.) 


snbqnadrata  II 


)nli<'rW.'l.1rr<li1..Tn. 

).  Whiilisia.  (1877). 


pt«ropaia  Conrad.     {liOll.t 

PriK.  And.  N>1.  «ci..  I-I><li>.,  tor  ISVl,  |i.  Sn,  |>l.  I. 

Of.  I.     Phlk.,  18T2.    T.  A.  I'unrmd. 
VvmiBtJon;  CrvUcwuL 

pteropala  ?  Coiirad.     (1«75,) 

Xtf.  Ot..L  Siir.  S.O.P.Iln*.  lol.  1.     Huh-liih.  IK,-.. 
W.  C.  K»rr.,  Ap|i.  A.  p.l'.,  pt.  1,  flg.  M.     T.  A. 


—  rhombva  n.  s.  Whitfield.     (1885.) 

Mud.  r.  ».  Otuh  Hur..  Ti.l.  »,  i^'JIS.  2U,  pi.  n, 

a««.iB-ui.   WmIi.,  iHji'i.  R.  p.  v-iiitn.>M, 

FunuiiuB:  CnUi-euw. 

l«HJ«i:  Nxr  Ktm  ..»l  Siuukuui,  N.J. 


Lw«ti<.ii:  (III  Ch-ynnr  ri.fr  [S.  Muk.it.). 

-  Bubqnadrata  Whitfleld.    (IHW.) 
Kvp.  Cmil.  Ulii'k  null  Df  DikuU,  pp.  41«,  41.1, 

pi.  II.  flu.  VI.   »Mh.,  twi.   11.  p.  wuifliid. 

Iixmliun:  On  thf  nir..vr.|ii.o  rl>«  [6.  I>>>katii|. 

-  transvBtBa  a.  h.  CbTiIi.    (IMtl.) 

Pru.-.  A<-«d.  M.t.  fki„  Pliili.,  fur  IMl.'pii-  :ifi*, 


.u.'i*  snJ  Wiiklruii  IrUndi. 
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Cr  aaaatella — Cuu  tiu  ned . 

Tadom  n.  s.  Morton.    (1834.) 

Syn..|..  Org.  Bt.ni.,  Cnt.  Gr.  V.  S,.  i-  CB,  1 
tip.  1«.    FhlU.,  I»4.    e,  G.  M^clun. 


I  CrasMiteUlua — Con  tinned. 
oblonga  Mcok:    (1878.) 

1,  ;  R.'KV.  S.  d'oL  Pnt.T.rr.,  Tol.  »,  pp.  120,111, 

pi.  a,  flo  »:•-.'.    Wub.,  10711.    F.  B.  U«<ik. 


-  vadoM  (Morton)  Unlib.    (It 


I'JiilL.  ItTE.    Wm.U.  Gibh. 
ForonliuB:  ('ralncfoUB. 

vadou  (Uurt.)  WliitHetd.     (IWQ.) 

If<in.l'.8.  Col.  3iir.,  vvl.  9,  |i>.  1I>-„I17,  |>1.  IT 
Bipi.  IJ-IS.    M'ub,  INU.    It.  P.  WliilDcM. 

LiKalluii:   lluliwktl,  Fn-i'liulJ,  uiid  Uuiiuml'n. 


n.s.  Coniud.    (lKi>r>.) 
App.  Pnilim.  r,-v\.,  iii.|>.  i.f  w 


I  lln-amulT,  KiiiMF. 

;  CreneUadlrMwu)  Cunrnd.    (186(f.) 

\  Juur.A.11,1,  Niil,Si'l„PhlU.,Iul.  I,#.  "T.INM- 

1  IMll,  p.  ^1.    I'hiln.,  lli'iB-lSCII.     T.  .».  C'uornd. 


i:  K»wiiu|Cii't 


■m]. 

aCuurad.    (ISai.) 

Ki^  Kipl.  aud  Sui'.  R.  R.  II.  .Mill'.  Klvvr  to  Pn 
dAr  Or«iu^  tdI.  fl,  App.,  |ii.  3'^  311,  pi.  ^ 
Bic.'i.    H'unli.,  ISM.    T.  A.  <^uiiul. 

runulluui  Ki>»iM  [Cn-lw''"»i';. 

LuntlMi:  CMM-ln  il«  lu  I'tu. 

—  sp.  undet.  Owen,    (imi.) 

EiM'uud  Rep.  Onil.  IliH'.,  Aikiiiixiii,  (il.  8,  fig.  5 
Phll«.,  IMil.    W.  I>.  Oivoii. 


ap.  nndet.    Ualib,  (IfTB.) 

PbilB..  1K70.    Win.  M.  (iolb. 
Fonnllciu.  i-vl*ci.-um, 
l^ontLoii:  ruuuixr.'k,  Goorgli. 

(PachytliferiiB)  carollnenals  i 

Counlil.     (1875.) 

-  .<:.  K«rt.,  App.  .\,iLi.,pl..i,ll6.  W. 


-  elegantula  ii.  b.  M.  &  H.     (IStil.) 

rriv.  A..iul.  \al.SH.,  Phllu.,  fur  lei^l,  pp.  441,441. 
Ililli.,  ItHK.    Hunk  A  1l>r<]uii. 


f^Hin.). 


r   1IM1, 


ui.tj,    Noi 


(Paclijrtluerue)  evausi  (H.  &.  M.) 

Muok.     (t8T<>.}  I 

Rch  !'.!<.  liiH.l.Sur.  Tm.,  v..|.  »,  m>.  111,11^  pi. 

i:,  Itip.  Ki-iL     Wa^h.,  l«7i'>.     F.  B.  )l<»li. 
FonutiiHi:  Cittjuvuiu. 

Lucallin:  Siw S>k" >'r»l<i <>i>  'I"'  <lirf-niii'  [», 
Daklrtii]. 

CraBBatelllnan.g.Mt'vk.    (18T1.) 


■.  n.  )|.d 


—  oblonEB  u.  H.  Mi-vk.    (1H71.) 

Fninlb  AuB.  lU^..  r.  !*.  <!•■..).  tni  (•..■^ 
Tin.,  ^  3nl,  nji-  A  Hui  U  Irti.  Vi.l 
F.  B.  K<'.«. 


[MonlBii.]. 

-  eleeantnla  (M.  di  H.)  Meek.  (1876.) 

HEi.r.i-..   n'utii,,  imv.   F.ii.M»k. 

Lu.«li,in;   T>i-r  .i.n,!!,  IMur  Nc.rlb   n.tta  [W/o- 
IBlugJ. 

-eleeautTda(M.&II.)Wliite.    (1879.) 

Ekrvntli  Aim.  K.p.  U.  A.  (I«>1.  ur]  Goigi.  8ur. 
Trrr..  p.l^l.     Wub,,  ISTU.     C.A.Wbltn. 

I«>'iitiuii:  ViilL^juf  I.KIU'  Thunpt.ni  cnc-k,  Col- 
ui:ill«. 

-  ?  parvula  n.  h.  Whitttavea.    (1885.) 

(ii'i>].ilti.lNii1.Itl<t.Sur.<.'>ll.,IVnL(Vii.,Villt(H>t., 
W>1.  1,  pt.  1,P..-p7,  pi,  ■.',  Us.  1.     MuultMl,  ISlli. 


I          I^nuIuii:  UllkBivrrridj^i,  CtinnilB. 
Miioa  II.  H.  Cuiiiiiil.     (1860.) 

J..iir.  .^.'nd.  NkI.  d'i..  I'lilln.,  Vi.l.  4. 'Z<lMr.,l&M- 
ilO''.  f.  Ml,  fL  41),  Hg.  ii.  fklln.,  IftJH-lsoO. 
T.A.<-<>iinul. 

FiTiiMiIiuu:  CnUroouii. 

l,..mi..n:  £ubBlm  All. 
Crescis  n.  g.  (i.  &.  II.     (1862.) 

J..iir.  A.H.I.  Nut.  S.'l.,  l'liilB.,Tol.  6,  Sd  KF.,  IMl- 
Ii-i^i.  p.  L77,    riii1s.,l'<«2.  IIHa.    Uul.li  A  Ham. 

labiata  n.  ■*.  (i.  J£  H.    (18(t2.) 

J»nr.  .\.';i<l.  Nut.  Ii<'i.,  l-bl^.Tut.  S,  »■  nr.,  IM£- 

ii~>i.pi>- 177.  iTD  [pi,2i;:iie.fi3.   ph]U,,ie(»- 

IKii:!.    iinl>1.  &  ll<>ni. 

>-.'iuiiill.ni:<'n-l>....iw-. 
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Crlocordium—  Contioucd. 

-: —  rotulata  (!)  (d'Orb.)  SclilDDiberger. 


nucleolus  n.  S.  VVliilfield.     (1885.)  llg»K.to.    Cim-lnnm,  ISW.    C.  Kchlnmt^rgir. 

Kmi.  r.  B.  Rr..l.  diir..  1..1.  H,  M>.  SI4,  816,  ■•].  SK,  '  Knniwrli.n:  Cri'Urn'ui. 

n»-.l",ll.     WiM-li.,  lHHIi.     K.P.WIi(U*U.  ■  '    I*«linBi  SrtrI,IKiip.|on,  Ata. 

Kwiuuli..!.:  .■n.U.-.ug.,  j  ,,,,  „i„|el.  Lyull.     (1M4.) 

Lointl,ai:Bu.k..r..Kai..UVr1l»i.lW,»tl'«milnB-  j  ((«,rl.  J.n.r.  <!.„i,  lv-.„  l-.i.rt«i.  ...1.  1,  p.  M. 

Crtooeras  (d'Orli.)  Courail.    (1855.)  j       ri.n"»ii.p,i:  crptiirwiii. 

Ptw.  Ai-»>1,  N«l.  Hi-).,  Phil*.,  rnr  Iii54-1K»!>,  |>.  .  Iwmlion:  Tiniln-r  eiwk,  Si^w  Ji-iwj. 

Wfl.    I'lidfc,  ln-i.    T.  A.  iiiu~L  Ciypta  (irnmpli.)0»bb.     (IStW.) 

latas  n.  a.  (ialili.     (l&it.)  ne-.l.  sur.  C.l.,  llleont..  .ul.  1. 1^  IM.    PlilU., 

C«>l.Hur.l.*1.,P«l»iinl.,v..l,l,|'l' W,TT,lil,16,   :  1«M.     W.  M.  I!»l.b. 

Ap..  as,  ia«;  pi.  II,  iig.  iM.    ri.li.,  ism.    (  SplrocTypta)  pUanm  ii.  «.  Gakb. 


i^iii 


unlj,  l^c 


m.  hm 


iicTHDitjrirti 


—  parcosUtna  n.  a.  Ualili.    (1864.) 
He.  Ht,  pi.  II,  n(.  Miu.   rhiiii..  i|m.  w.  u 

LgrUInn:  Xioth  fitfk  uf  r-ittuiiKi-od  cr«k,  Ai 
lwkla'><ll|tt:lii|['.'n<*«<iiri»inlf,  oil  ilntuhDi 


(AmmODCeraa)    conradi    (Mott.) 

Coorad.    (1855.) 

Fiw.  Aaui.  Nat.  ^1..  i'lilU..  R>r  1HM-18U,  p.  SOS. 
Flilli.,  1K».    T,  A,  C.iind. 

( Auojlocaraa?)  limondi  u.s.  Ualib. 

(18W.)      ■ 
G*.>1.  gnr.  rftl.,  Fslnnii,  lol.  1.  |i>.  7.',.T«.pl.  11. 


Criatellaria  (Lam.l  Kphhh.     (1861.) 


LormllMii:  \»>r  Turl  T-Jon,  Oil. 
CryptorhjUa  D.  HuIiKCD.  Heek.    (18TB.) 
Ki'p.  U.  1».  a-A.  Hur.  TriT.,T<>l.tl.p.Uli    Watk., 
l«7il.    F.  U.  M.*k. 

Cteuoldea  (Klein,)  Conrad.    (I8i>8.) 

J.'ur.  A.ii.l.  N.t.  *l..  Fliilo.,  v,.l.  a,  M prr..ltt.'». 
IMS,  [..  S-.-a.     11.il...  1W1,V1««9.     T.  A.  IViirwI. 

aoutUlneata  u.  a.  Cournd.    (1858.) 


luvii  i>1  l)l|ilr}.  UlM. 

-  denUculicoBta  ii.  h.  Uabl>.     (1661.) 


-  squarroaa  ii.  h.  i-alili.    (I'^l.) 


A.  K.  l«'ll». 

-  alta  EhrftilitTB.    (1m,-.4,) 


].»1li..u.   Alnlxni^ 

CucuUaa(I.ain.)  Murton.     (1830.) 


H  ;a^-.,    Stw  n«- 


m.      (1861.) 

Akt.l.     WK-    f 
..  ■■■ju,  T-t.  viii,  I 


-  oapax  n.  a.  Conrad.    (It&x.) 

June.  Aiiul.  .S.I.Mcl..  I'lill*.,  vl>I.3,8JB^..1«.■'«- 
Ilas.  |..  31-).  )4,  a.1,  Be.  H.     IMill..,  !»&'>  IB.'*. 


loiMiuCKlplqr,  MiK 
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Cnotilliea — Continaed,  i 
Mdtna  n.  a.  M.  &  H.    (1850.)  | 

Pioe.  A«d.  KU.  Bel.,  Pfall*.,  lot  ISM,  pp.  TTS,  : 
tTi;.    PhllL,  1»T.    HHk  A  Ilaydni.  j 

Loatkn:  Mouth  of  KLJk  riiM-,  Ntbrulu  [Mon-  \ 

«."].  i 

tiasnel  n.  a.  Meek.     (1870.)  | 

pp.  IM,1»J,  ]•),  IJt.Hgii.1,  l<i,b.    Wuli.,  wn. 

r.  B.  HMk. 

LoHtlon:  WnhpT  uhon,  Wuilfh  nng'',  t'uh.       | 
tnoteTwBcena  n.  a.  Wliito.     (1889.) 


CuDulleea — Con  tinned. 

^— tippana  n.a.  Courad.    (185S.) 

J.inr.  .\eUI.  Nit.  Hrl.,  I^lla.,  toI.  3,  2J  vr.,  1g6ft- 
iH^i,  ]v  a-JK.  pi.  ;)9,  flg.  L     I'lilli.,  Illfi&-1»M. 


'  tu7.  AIoAl 

-Inennlau.e 

Uab)> 

(1809.) 

G«L  EUir.  Cm\.,  ■■■ 

-l.  2,  J.].,  ■iTI. 

3«.aK.ii.  Pbii 

FomiBliun:  Orfl«eoii*. 

Location:  9h-mi 

Sonori,  U-ilro. 

-  Inanlaxia  u. 

.  Eicliwald.    (18- 

Owe  I^lwDL  B^ 

M.».  M-ng.  u 

.IBH,   T 

.r.  16,  flg..  C 

P-WrrtnrK.  lli:i 

£.EIc 

iw»M. 

Miillun  :  Owl 

iTrel:,  tlirM  m 

In  north 

rthe 

U>vn  of  KIpl 

1.  Xlg>. 

transvers 

a  n.  8.  Uabb 

(1801.) 

HIT.   An«l.    s 

I.  Scl..  Phili, 

310. 

I'hiia.,  laea. 

w.,.,  M.  C!.bb 

Hmtli.u  :  Am 

ytonn'K.J. 

truncata 

1.  8.  Gatib. 

(ISM.) 

-.11.  Wtir.  a,i. 

I'«1(-.BI.,  ™l,  1 

l.,l»^pl.»,^lB. 

IBi.     l-hllii.. 

NM.    W.  M.  <i 

bk 

orati.iu:  Cutr 

7'>:  wuHKifXinllilDlililu 

cuiprinm 

B-nltta!  Xull. 

lit.   l-lBCfr™.! 

In  th«  ruui 

mrig.-.  ...,  tl.e  hu>  .idc  1.- 

««.n 

liOfMLon  :  ALukBii  jmlrjinil*. 
—  maoonenala  n.  a.  Conrad.     (ISliO,) 

Jovr.  M-mi.  NHt.  M..  PlliU.,  v.il.  4,  2.1  cir..  ItTiH- 


■I  Hs.!,^,,-,  lu.,  <: 


-  vulgaiia  n.  a.  Miirton.     1830. 

Ani.  Ji.ur.  !VI..  IM  ht.,  vuI.  IT,  p,  m.     Nn 


matliewsonil  a 

Owl.  Snr.  Qui.  I'alciiul., 
flfl.  IDA.    Plill*.,  IM> 


a.  (iubb.     (1M;1.) 


lan-itiou  :  HhiiIiwi  ;  ClaM'Hi,  Co). 

—  milleBtriaU  n.  M.  Slinmard.    (1861.) 

Proc  BoMUD  Htv.  NU.  lliit.,  thI.  |i.  IIHll-ltHI:!,  p. 

SUL     Unfliin.  iHAj.     I).  V.  Shiiiumn]. 
rann(li>m  ;  (.'nlkroiium 


'-  nelu-aacaiiBla  n 


(1852.) 


-  vulgaris  Mnrtou.     (1830.) 

Adi.    Jipar.  S.-i.,   Irt  wr.,  vol.   IM,  ]>1,  J,   (In,  if 

-  Tulgaria  Moi-toii.     (t83U.) 


FornmioN:  |rr,.t,«><.ii-,| 

—  vnlnarls  Morton.    (1834.) 

S^nop.  OrK.  Krln.  <Vul,  "Ir.  U.  .S..  pp.  lU.  TA.  pi.  3, 
tlg.ii:  pi.  13.ni:.  .V    I'hilii.,  is:t(.   ivG.  Monim. 

—  vulgaria  (MoTt.)    Emniona.   (1858.) 

Rrp.  S.   I'Hnililia  <!i'<i).  Siir,.  J,.  Zn,  if  II-     Km- 


Locutlou:  Bk.'h  Ibicb,  UD  lb«  i^iw  >'»r.  Nurib 
-  volKaria   (Moilun)    Uabb.     (1861.) 


liOcatluD  :  New  Jenvy. 
—  t«TiiiliiaIls D.  a.  Conrad.    (18r>7.) 


LoeuloB :  [Tbiu.] 


(Idonearcal)  cordata  (M.  Jl 

M«ek.    (1870.) 

X!'.  Hi:->.i>i,^    Wwli..  teTii.    F.  B.  Um) 


106 


NORTH  AMERICAN  WESOZOIC  INVERTERRATA. 


CuonllsBtt  -Coiitiiiued. 

(Idonesrca)]iebra«ceaala(OweD). 

Meek.    (1876.) 


Cnoullaaa— Con  tinued . 

sp.  iiiidBt.  Meek.    (1870.) 


!B,1lH-6«,». 


U.  Hi'Dk. 


LuaUuu:  Fgi  UllUud  Moniiu  ny<T[S.  I>ukuli.i.  , 

(Idonearca)  •bumardl  <M.  &.  H.) 

Meek.    (1876.) 
iii>i..  V.  a  Gooi.  Uur.  TrtT..  vu].  B,  vF.  Ml, »-.  r'.  '- 
is,igt.ii.t-f,i>i.i\ng.t.  w»i.h.,  i«;ii.   F.if. 

H«.'k. 
FoniiWion;  UiWiiMU.. 


I'ar 


(?)  ei).  undet.  Whit«aTei.    (11178.) 

i.      1.  F.  WJlit.lVM. 


(Idoneaica)  truncata  (Giilib)  Wliit- 

eavcH.     (1879.?  , 

Gi-ol.   Sur,   Om.,  Mw.  r™.,   vul.  I,  J1.  a,  I'll.  I 

]»&-lB7,  1.1.  1»,  ng«.  »,  a...     Muutmil,  1»T9,     J.  , 

Puniatlun:  UmtucniiUL 
Lcnilnli:  W<«t  tldv  or  Riruiij  ixlucl.  Hiibi 
iiliiilil,!<ui>lin»  rivrr,  tn.i  ii.il««i..l  u  h.li 

(Idoneaioa)  ap.  unilt-t.  WhUea' 

(1881.) 


I.uoitlon:  IKujoucci  Tixtt. 

--',?)a|>.  iiiii'et.  Whitciivoa.    (1876.) 

I  'h-H.  Sqr.  Oin.,  Ron  Pfiie.  f.ir  IIv7iHiiIT,  [i.  IM. 

Munlrail,  ISTII.    J.  F.  U'hU— •». 

Bp.  unilet.  WliiteavoB.    (1874.) 


l.nrBii.ui:  S-urll.*L«t  l«^  VniH.umr  MwkI. 

-  Bp.  uiidet.    ^VIltteaveN.    (18«.) 


—  (Tri^<marla?)  obllqua  n.  b.  Meok.  '  ^"1'^"' '^^^.l?  ml     ''1^2.        « 

(1877.)  "!!Ii..,'r.  a«V"phii-..'/i«:;'.iW    wuV 

R«p.U4hil.  Eipl.  Furtlelh  Pvi>ll-1,  Tgl.  4.  H.  I,  n..  Uibb. 

HB,  iw.  pi.  14,  tii!«.  iix,  t.   wi.h.,i«7.    F.ii.     cretacenaii.  8.  liatib.    (1860.) 

TAnii.  Jour.  .Ami  Nu.  livl.,  Ptilla.,  vul.  I,  -Jil  ht..  lA 


—  (Lam.)  Say.    (1820.) 

Am.  Join.  Srl,.  Iti..<r.,v.il,  2,  pp.  W,  u.     Ncv 

FiimHIIuu:  [tirvUcHnin. ) 
IriHMIW:  Mmr  J..n»..>. 

—  Bp.  undct.  Koemer.    (I81It.) 

Furnwliuu;  l-n4UH.<ia.. 


Cyclaa  Biilit;<-ii.   (II.  &   A.   Ad.)  Meok. 

I      (1878.) 


-  foimooa  n.  8.  M.  iKi.  II.     (l;C>ti.) 
11.^.     I'lilla.,  IMT.     .M-'.'k  £  Ilivil.'n. 


I^i'itiuo:  Frmlcrii' 


fragUia  n.  b.  31.  A-  II.    (1836.) 

Pnir.  Ariil.  KM.  K,1.,  Philn..  y.,1.  D.  rurlh^p. 

lU.    PIiIIb.,  IK'>;.    If«k  A  lliv'l'ii. 
FutiHBliun;  Turiinr)' ICrrtimrouil. 
Lwnlkjiii  Tbrn>  bIIh  mbovis   Furl   riiinn  [N. 

anbelUptlona  n.  a.  M.  &  II.    (183G.) 

Pr«-.  .\.  ..I.  Sjit,  1^1.,  Plill«„  vul.  S,  fur  IW6,  p. 
ll.\     Phila.,  tD57.    M.'Vk  .t  Kaydvu. 


NORTH  AMEincAX  MESOZOlc  INVKHTERRATA. 


107 


Cyalomara  n.  aiiligeQ.  Cunrwl.     (18 


Cyclotlijnia  ii.  k-  Courad.    (1675.) 

Kiip.G<Dl.  Bur.  N.  CWrolln>,Tu1.  I.BolrlKli.InS. 

W.  C.  Kptt,,  App.  A,  p.  e.    T.  A.  CenrmJ. 

altK  n.  ■■  Conrad.     (18T50 

R»|i.  UhI.  8ur.  K.  Orolini,  vol.  1,  ni1tl(U,  187S. 

W,  C.  Km..  Api>  A,  f.  8.  pi.  %  fig.  4.    T.  A, 


QiHDe  CMinI.T,  H<iT(b  Cho- 

.  9.  Conr»d.    (1875.) 

nillD>,li4.  1,  ItalTlKh.infl, 
L.  p,  V,  pi.  It,  Bg.  1.     T.  A. 


6rjlctlna— CuDlii 


ludst.  Hill.     (1H89.) 


Lor.liun:  |i>n  Antonio,  T.i. 
Cjrlladiitas   (Morris  &   Lycott)    Uabb. 

(!8M.) 


0«o].  e 


I-hI.,  Pilooi 
>'.  U.  G*l>b. 


Pblli., 


—  bierla  n.  s.  U»bb.    (1864.) 

Gcul.  SuT.  Cnl.,  i^«uul..  Tul.  1.  p.  l\  pi.  »,  Dg. 

t£l.    mil.;  IWM.    W.  H.  Uubb. 
FurBMiJuii:  CmutoHi. 
Lormtiun:  Vicinit}  uTMarllnflr.  Cn 

CymbophoTtt  n.  g.  Gabb.    <18G9.) 


Biibtreii.  (liabb)  Meek. 


Cylicbna  (Loven)  Shuniard. 


0.   B.  r  shuNM. 
Gabb.     (1864.) 


—  oosuta 

Ovol.  Bur.  Ol.,  Pultoot,,  vul,  I,  pp.  14:1. }»,  pi. 
!],ig.l07.    P1.I1I...  1-M.     W.  ll.?.l,b. 

I.u>ntl<iii:  Murllncz;  Tuu  Vlit,  Pluar  nninl]-; 
nkilon:  Cui'lmD'i,  «n  of  Mount  ntaMu;  Mn 
Diir>l  AHKH-iiwk.owrKorl  T-J.^i,Hil. 

—  mlauKola  □.  e.  Shumanl.    (1861.) 

Tnm.  Buiton  Boc.  Nil.  IIUI..  vot.  H,  Igel-lliex,  p. 

IM.    Builon,  WO.    B.  F.  SliuDunt. 
IbrmUlou;  Cr«t»r«iM. 
Lo(slli«;  Itwl  rlviT,  I^Diar  county,  Tfiu. 


-•citolan 

PiBC,  Arwl. 
PWta., !»] 


I.  M.  ill  II.     (1860.) 
Kf*Ii  a  Ilnjdrn. 


-  acitula  (M.  &  H.)  Meek.     (1876,) 
H^p  u.  a.  o»ui.  Pur,  TfiT..  loi,  ».  pj.,  ««,  an, 
p],  31,  flfo,  3.,  t.  WMh.,  isn,   r.  R,  Mi.vk. 

L«.llon.  M<™o  ri.«  [8,  D.kot^] 

-acitnl«(M,  All.jWbiU.  ,(1879.) 


-  aabbumeill  Uubb,    (186!).) 


Phlli, 


VomalUin:  CMickhii. 

Iriinllon:  1^|iii'iil  tmlttlH  of  the  I'liko,  Tgjon, 
uirt  Mi>rllni-i  gruupis  Qiliftirnli. 
aahburnoTll  (Gabb)  Whiteaves 

(187il,) 


IT,  He.  H. 


J,  F. 


—  atriatolla  u,  a,  Slmmard.     (1861.) 
Pnic.  BoMtm  Si«>,  K.t.  fli.L,  vol,  0,  IBOl-ltuK. 

pp.  IM,  IM,    BoiRon,  uei.    B.  r.  ShununL 
FuitDitlon:  Cnluiuui. 
LoaUuD:  KiTSCTOCDOBtjr,  Teiu. 

—  ?TOlTarla(M.&,H.)Meek.    (1876.) 

S>r>II.  B.  Uinl.  Sur.  T«iT..  nil.  U.  pp.n.'i, 

pi.  11.  flp,  ia.1.  w»h,.iai«.  r,B.iiH 

FenBllun:  UnUTKu 


Pnitmtl.ui  (lul 
-  lintea  (Coi 


-  lintea  Coiirail.    (1677.) 


CymeUan.  g.  Meek.    (1861.) 

Cb<7tk  l.lil  Invert.  i\m.    K,  Am,  Cnt,  ud  Jur. 
BultbH.ii,  Hix'.  Coll.,  vol.  1,   >'•>.  ITI,  p.  U. 
Wiixli.,  ISM.    V.  U.  Ueek. 
—  (lubgen.  Heek)  Wbite.     (1875.) 


I.  C(>i>rail.    (Iif7u.) 


1BT5.     W.  c.  Kerr..  App.  A 


r  C0UUI7,  Morth  C»»^ 


Kt8 

KOnTH 

CymeUa- 

font 

nuixl. 

meokl  Wb 

t  field.     ( 

.Gxi 

•1...  JK1«.-,. 

ItoraimliQ 

UxUloa 
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CTLffl 


nndata  (U.  &  H.)  Me«k.     (IHM.) 
.Cnn.midJin 
No,  in,  p.  * 


F.ini»iir>n:  CnU«-ou>. 
CyphoBoma  (Akoh.)  Oabb.     {I8li<l.) 

U™i.  Bur.   CuL.I'al™..,  vnl.  2,  ,,. 'iltt.     Phil 

IMKI.     Win.  H.  likl.k 

apeclosum  u.  h.  Clark.    (ItJSH.) 

JuhUI  n.>pklin  Vni<  dr.  .gi.  1",  Nu.  BT,  |,. 

B»lliiioro,  I8U1     TTni.  lt.ClMk. 
Furmal  on :  Ontuwiu. 


Bonu,  1II.V.L     K.  »<><'iiicr. 
Iinrxigu:  Fr<'l>Tl<-kBt.ui'(  ui.l  S 

—  tejcanum  (Koeiii.)  Hull. 
Urv.  V.  B.  itnrl  Men.  »-uI«l.  Nui 


-t»xa: 


Lena  Spring,  IVxiu. 

um  (RuMn.)  <Jal>b.     (1x69.) 


MV.    ffni.ll.lii]i)i. 
FDnnillon   <'rrt>u<uut. 

Hoiiurv.  Mixico. 
iypTMaihiun.JUurtuii.    {l)i:lii.) 


Cypnea — Con  ti  o  ii  ed. 

(LupoalalbayerqnviGaliU.  (1869.) 

G«ul.)(iir.('ii1.,I-iil<viil.,vuI.I.i>]..la!,IH,  pl.tT, 
flg.,J.ln-^.     Pliil..,  1M». 

fsnualiuD  Crrltuoiu. 
Locullun    Hinln(i,Oi!. 

ap.  uudet.  Uortoii.    (1834.) 


ii.llunxn 


PbllL, 


OjrpiioBTdla  Lab) 


Eidiwald.   (1871.) 

B«niEi1i.IIii>Mui.U>nE.n.  AInit- 
,  li.lTH.    5LP<'l«(1<iir(.  1«I1.    E. 


—  texBua  Runner. 

ISTlS.) 

Ki.'IJ-.  TON  T.itu,   ]n>.   G 

.s(.M.  e, 

flp.,  ea-^ 

Uoiic.iail,    y  Hwniur 

CrassatelU  trapezoldaUi 

(R..m.) 

:ichWHl<l.    (IKTl.) 

Un-p.  I'slwMit.  It.iu.-[k.  II 

ll.i°i.  Mmr 

u.  Alonl- 

l«>..n.  Iiwl.i.M..IT<i,l 

-.T.r.KMiBm  ».*.  at. 

IV.trn.lninf.IH7l.    E.  K 

liwuliL 

I  Cyprimeiia  u.  g.  Coiiratl.    (186t.) 


fonnAtl        FBim^Dniii     hd[i'n 
LuiatJuu    flicljinkciin.l  11,-lniMi 

—  7  twyerqnsl  n.  n.  (iitiib. 

t;!^!.  I^ir.  <'iil.,  Pulrviil.,  vi.i.  1. 1 


-  mortoni  n.  h.  l!nbb.     (If 


Lmlluu:  Mutiuai,  IM. 


—  ?crBs«an.H.  Ueok.     (IXIG.) 
Bop-Expl  Kli-^l.  s«i.ln  F...  S.  5|p».,  I..jiiiir. 

UDDiirUnnd  in      irecD  rlirn%  )^  11«,  jil.  1, 
Hl.iL  tn-d.    Wull.   in&    K.  B.  Mcrk. 
P.iciiiiliun  :  l'r.'l.i....>u.. 

—  cretacea  Conrad.    (1869.) 

A  Cuntb.,  Mil  i.  ll.ilii..  IHM-IHTn,  p.  08, 

iLB,  nii-ll    Plillii.ia70.    T.  A.  tVi.nwl, 
Jorauilou      "nliicniua. 
Lotailrai    HtlJniiIli.lJ,  S.  J. 

oretaceDsiaCuiirud.    (1867.) 

Am.Jnnr.ft.nc-h„TuL3,p.».    I'hll.,.  latT.    T. 

ToruM  iai    CnlRrvm. 
denuta  Con.)  WhitSalil.    (18Ki.) 

U<>11.     I'.    M.  li.'.'L    KUT.,  Tol.    n,    l.p.    1.1T.IM.    |.'. 
^^Hex,  lt>--i1.     V'kFlI.,   IMS.     U.P.V'bllH'M. 
run>iun..ii :  OnlUFoiM. 
Lwsiiuii:  UalnM  Mid  UurlliiKtuu,  N.  J. 
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Cyprimerfa — Cont  i  □  nsd. 

depreana  o.  b.  Conrad.    (1S75-) 

Bap.  OmiI.  flnr.  \iinJi  Ciralliii,  rul.  1.     BylrtEh, 
I87B.    W,  C.Kcri.  App.  A,i>.9.    T.  A.  Coniiul. 

Fonutlon:  CrtUcfow. 

LonKnu:    Snuw   Hilt,  Qntna   cauntr,    Sorth 
CBinlliiB. 

depraua  (Con.)  aabb.    (1ST6.) 

PiDC.  Arid.  Smt.  Hcl.,  Philt,  tor  I8T*,  p.  308. 
Phil*.,  1S7H.    Wm,  M.Giibb. 


—  deprsaaa  (Con.)  Whitfield.     (1885.) 

Knn.  U.  S.  Ceol.  Sur..  TOl.  tt,  pp.  1S«,  1.17,  \A.  22, 

flcL  11-13.    Wuh.,lu8J.    R.r.Whiifi'ld. 
Jonialioii;  Cnucwui.  - 

LdiUlouL  UwtiluuniJil  iind  ITnchulil.  N.  J. 

—  exoavata  (Morton)  Conrad.    (1S6I.) 

Proc.  Aaul,  N.I.  *:i..  WiIIk.,  r,.t  1«IH.  |i.  212,  fig. 

Id  luit.    Phils.,  IBM.    T.  A,  C'dqiwI. 
TonDtlluD:  pr^lnctonl. 
IiDcallop;  Anio;>A*"i  K.  J. 

— uoaTata(Hoit.)  Whitfield.   (tH8.~i.) 

Hun.  V.  B.  Gvg).  Sur.,  lol.  a,  pp.  IS1<,  IriO,  pi,  Ja, 
■VlU,  17.    WKth.,  1985.    S.  P.  WbilBi-hl. 

FcHBUtluD:  Civlaciiinii. 

IdcaUon:  Holnirlct  ud  tlKwlKre  in  Moiirnnulh 
eonolT,  Sew  linej. 

—  heUprini  n.  s.  Whitfield.     rlS85.) 


Cypilmeria — Co  n  ti  □  aed . 

?   BubaUta  (Meek)  Whit«.    (1879.) 

TllT.,  p.  SM.    Wuli.,  IBTS.    C-AWJiiH. 

l..-TilioB:  O.ilvilip.  irinh. 


2,  He*.  6,  &•,  and  U.    Wwib,. 


-  torta  u.  s.  GabU.    (IK7G.) 


LiKnlivii^  Qiiiiri^luirii,  G*. 

Cjprliia  (Laiu.)  Slinniard.    (IHGl.) 

Ptih:.  lli.iluu  Hoe..  Nol.  IIIiII.,  i>il.   !!,  tBUl-1861^ 
P.2K*.     BoMoB,  IBik;    B.  y.Shuuii.r.1. 

arenarea  n.  b.  M.  &  H.    (1857.) 

l-n-r.  Acad.  Khl  Sii.,  Plilla.,  tUr  IK'.,  p.  113. 
Ptill*.,  1UH.    M^lt  A  lliLjdgu. 


Lociill 


:  BIrSI 


Iwutlun:  (,'r»-*i'lt-,  N.  J. 

—  cordaUn.B.  M.  &H.    (1857.) 

-lMw«J»l.b)  Wbitenves.    (I)<79.) 

Prur.   A.'iid.   Nnl.  Sc\..  11ill«..  fur  1937,  p.  113. 

QmI.  Bar.   C»n„   Wi-ft  Fo».,  y,.i,  1.  pi.  S,  p.  ISIt. 

PbiLn„1mK.     MfftilUja™ 

Mtntmi,  rnra.  j.  f.  wiiin.n™.. 

raniatftxi:  (.■^■u>-™ut 

I«i»tigii:  SliitMuH.cr,  Scl«'Mkil[M.U.k<.ta]. 

LontlDn;  NortliirMt  ildt  .rf  nuriil.j-  iiluud;  8u- 

7dalIiiii.H.  White.    (1884.) 

tiitaluidik 

Hull,  r,  S.  <;w.l.  s,.r.  No.  4,  p.  H,  pi.  6,  1«.  1. 

-  Iwu  (tiabb)  Whlt«.    (ISHU.) 

w..ii,,  ih.i,   .;.  A.  wbita. 

Bull.  ir.  8.-0MI.  ftir.  Bo.  H,  i:  *i.    W«h.,  1S89. 
C;  A.  While. 

humilian.e.  M.ill.     (18W.) 

LnrMlun:  WBldion  W.ml. 

Pr,--.  Aci«l.  Sm,  .i.'i..  Pl.il..,  f.»-  18UI).  pp.n9. 

-  aptoaa  n.  a.  Conrad.     (1869.) 

Am.  Joiir.  CluiK-li..  r^l.  o.  Pliiln..  li'i^tl-lHT'i.  p. 

ihu.   pi.ita.,  iiu;i.   )i<-'k  A  lUydPii. 

Fi>riiiHli<ni:  Vnfth^Kif. 

it.  pi.  1.  flj.  B.    Pl.il..,  l»TO.    T.  A.  l'..uni,t. 
Fonnikn^  lln'iHP.HH. 

l/-;ili.ni:  .Vorlhl.r.nrli..f  nii-jiiuno  river,  ii«.r 
l1)u.kIIIIKNrbMl.>(lil.I>i>k.niJ. 

LomibB:  Cr«K.i.k^  N.  J. 

laphamin.B.  Shnmanl.     (1861.) 

-  qriua  (C»n.)  Whitfietd.     (1885.) 

IT.*,  lloiton  S.-V  S.t.  ihrf..  v„l.  S.  18ai,  IIMH,  p. 

Hon.  C.  S.  Gwl.  Mnr.,  v.d.  ».  ml  Ipvi,  liil,  jil.  Ef, 

■M.    Bnilim.lMil    11.  p.  iOiniuard. 

lie  IS.    Wm1i„  IW\    R.  P.  Whitli..|,t. 

FDniuttlun:  Vnttrroju. 

l,".:H(..ii:   Il1un>  «f  lift  rivor,  F.Ddln  coniilr. 

•w. 

-?BibalataMeek.     (1877.) 

(1K84.) 

B^.  ObiI.  E.pl.  K..rll>lh  P,.r.llrl.  vmI.  4,  p|.  i. 

(,.-,.1.  «t.dX.I.  lli-t  Si.r.  r,u..  M,-.  F«-.,  Tul.  1, 

pp.  IW,  1,19,  pi.  1.-..  Hr.  T.    «-«l..,  l-TT.     V.  0. 

IX.  :i,  rr-  SSI.  SJ!i.  Mg.  li^  p.  M7,     MoBlniBl, 

.  LggBllon:  Ewt  cikoD,  Wiukb  ntngo,  Utah. 
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Cjrprlaa — Coutinned. 

occtdentalls  Wliiteavei.    (1880.) 

Go'l.  Hud  Nat.  Ill>.  riur.  Cud.,  Cutil.  C»u.  PiU- 
oul„  vol.  I.  H.  !.  r.  I'M.    Moiilrr.ll,  MM.    J. 
F.  WhitMlvi'li. 
Fomuilliin:  CrrtiuwHU. 
_UKU\oa:  BockrM.miiliilni>,IIi[T>inll-tiionhD[ 


—  ovata  D.  ■.  H.  &  H.    (185T.) 

rormuL^.;  (^ntiK'«>ii>. 

LouttonL  Houlh  or  lIuuTt  rlTci,  KrUnuka, 

— OTata(H.AH.)Meek.    (I8T6.)  i 

pi.  a»,  flifi.  Tct-e  mid  flj.  8,  p.  14».    WMt,, 
JUTS.    r.  B.  MikIe. 

Loullon:  Honlh  of  n^H  ritor^S.  Diliob). 

.^ov«tB,(M.A.H.)WtiiteaTi)B.  (18H5.) 


Cyprina—  Continned. 

Bubtumida  n.  s.  M.  &.  H.    (1857.) 

Pl«.  Anil.  N>t.  Sri.,  Plilla.,  for  1851,  p.  lU. 
•PbilL,  185)1.     H^Pk  A  ElBJilsn. 

I:[Ki>llon:ytlla<»tDDtrinr,Ntbr*idu[tIuBtkul. 

yultoneiialB  u.  a.  WhiteavM.  (1889.) 

Geol.  uil  Nut.  Hitt.  Bur.  On,,  Conl.  Cu.  FUe- 
anl.,To).l,pLt,|t.l'ia,pl.SI,llc.l.  HaotrMl, 
1S»».    J.  F.  WtalloTU. 


LvotloD:  Rluk  npldf,  un  Ui«  Li-irlt  liirr,  ■ 
irlhiiurj  of  Ihe  Ynkon.  lit.  Su°  Kf,  lone.  13t<> 
au-,  North  wMl  TotiMorj. 


?  ap.  nndet.  tioemer,     (1849.) 


■biK>  bDiuIi  ».  >I(U7  rivar,  ntu  itn  coiifliiR 


vllhthHllulty  ri.cr:  lil.  Mmry  rlntr,  <<«tuf 

(n>pn.lI<-.SivinCurm>li:r*ck:B(w<i:oolh>,Dw 
Irvim.  simiiin,  ou  lli<  Cuindlan  ihullU^  rkil- 
imy,  CiujhU«. 

sp.  undet.  Rgemer.     (1853.) 

Kr.>Wf..ou,T-»^p.*7.  B«iml85»,    r.EMin»r. 

ovata  (M.  &  II.)  Whiteaves.  (1S89.) 

aul   luil  VU  lll>l  Knr   (Vu    Cant,  rrin  I'llo- 

L.ia.lli.ii:  UuUioupprrtourHafPnlamiilMriiu, 

ont..  V..1.  1.  VI.  2.  p.  ITS.     U..Dlr«l,  l»w.    J. 

r.  whiiuiH. 

Fonullnii;  rpttoiruni. 

[dutlon:  IliUlcrlvrr.loiriii'hlp1i>,nninI^«»i 

up.  undet.  Toiila.    (187*.) 

Vh.    Zoieta    UralKhf.  NoiilpolKfahrt.  Zwaltir 
n«ii.|,  p.  ais.    I*ipti(,  IB74.    rraniToDln. 

,  vxt  uf  Ihfl  • 


L.'ati 


Ic  [OMa 


«t]. 


ovata  var.  alta  n.  var.  WhiteavBg.     Cypriiiella  ii.  g.  Uabb.     (1864.) 

(1885.)  ■  ueol.  Su,.  .^l.,P,l«,«.,vol.  1,  p.  im 

Ocol.und  Nat.  nirt.  Kiir.  Can.,(?uiil,  Can,   I'sla.  ISM.    W.H.Oolili. 

^i;  ;i.''A'«ilii';i'- *■""'■  """'■  — i.„ni.„...ci.bb.  (18W.) 


id  ■  Utrla 


LnratkiB:  llrlljr  river,  u 
tb*  nintli  «r  Ht  Marj  mar,  ma 

.  aboa  bmd:  St.  Mary  rivar,  naar 
■illilLaB-lly  rlvariSt.  Mar; 
HwL«<i4'Banii<n  Ir4ll;  South 

tr  dwinCuncnl  creek  1  Buhi' 


"-^..t  ,  flff.  IJ 


lillii.,l««.    W.M.Oabb. 


ovaliB  (Gabb)  Cuurad.    (18l».) 


ovata  viir. comptesaaMeek.  (IttTli.) 

II'P.  U.  S.  i:a.>l.  s,ir.  Tnr.,  vol.  9, ,,.  u^,  ,,|.  ;ui 

Hk.  11.   wa.h.,  m«.    r.  u.M«>^k. 

Foriiuiliun:  iTalar'.m..  i  imilii,,  1870.    T.A.C. 

• aubtrapexiformla   WliitenveB,  Fi.miuiion;  CViaii^not 


•J.) 


Cypiia  porbeckeuaia ?  (Forliea)  Wliite. 

(iKdti.i 
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Cjpila — Con  tinned. 

ap.  undet.  White.     {1619.) 


ip.  undat.  (JonMJ  Wbite.     (1886  1      i 

B.ill.U.ll.li<'Dl.Sur.,K'>.ro,p.».    Wwli.,l»HI.  ' 

sp.  undet.  (Jones)  Wbito.     (1886.)      i 

Biill.r.  K.  G-ot.  flur.,  Sn.2»,p.  M.    Wuh.,  Ij^i'.  | 
K.A.WhItp.  ! 

rinnatlun;  Juni»).-. 

iHK'nIlon:  •'■nr Hy,  (^^'Ji. 

Cyrenafl^niarckl  Prime.     (1865.)  | 

Uoii. Am, l'urM>.iiliil>*(H<'<'.'Nl .111.1  y<»<i1).SiiiiIli-  ' 
inii.  Mi~'.  I'ull..   v.,1.  T,  N...  lU,  |>p.  LI,  n. 

(Lumnrck)  Meelc.     aSTti.) 

llolkU.S.Gnil.  Sur.  TMr.ivl.  »,  p.l.'.T,     W.,1.., 
1976.    F.B-M^.'k.  j 

brevid«nB  II.  8.  While.     (188».) 

»nn.t'.t<.n«)Mlur..Ha.M,  |>p.5fl.  Sa,  pi.  ID.IIgiL  ! 
B-ll.    Wuh.lSS).    C.A.WhiU.  ' 

Forntlon:  CremwiiH. 
La«tl.».:  P.ta«  Cmp,  W«liiBg.oi,. 

carletoni     a.    a.    (Meek)     Wliite. 

(1873.) 

Slilli  AiiD.Bap.  U.S.  Urol.  iiQ>>-UnigT.  Bur. Terr., 


• cwl«oni(Me«k)  White.     (1880.) 

TwilRh  Ann.  U<i>.  U.  it.  <ImiI.  ii.'I  i;<^>ec.  iSiir. 

Ti'[r.,pi.  i,iii.  su,  ii,pi.i3,ngt.ieti,b.  Wuh. , 
ina.   c.A. Willie. 

Formatlun:  rivMnoaii. 
Lucition:  V«lTill«,  L'tiili. 

culetonl  (Meek)  W'bit«.    (1883.) 

Tliird  Ann.  BDP.U,  S.lic>iL  ^nr.,  p.  130,  pi.  6,  ll«.  4, 
S.     WMh-.lBSl.     I^A.WIillB. 

Locution:  CcaKill*.  UUH. 

dakotoiMi«(M. AH.) Prime.  (1865.) 

lion.    Am.    CurMnilndn   (Hn.-nt    (ui<l  Fe»ll). 
Bmltli«B.JIFi>f.Cnll..ynJ.7,No.l«,p.3l.  Wi»h., 


-  ?  holmesl  n.  B.  Meek.    (1S75.) 

Bull.  IT.  S.  G«ot.  uiKlGeogt.  Sur.  T«t.,  nt.  i.S«. 

I,  id  tn.,  pp.   49,4«.     Wuh..    I«TS.     r.  H. 

H«ll. 
Tur.nn.i<.niT^m«/t    [Cfr.a«>,i«i.l 

..ra.,w«,citj.(Mu.  ' 

-  lullexa  (Meek)  White.     (1879). 

EkxlKh  Anil.  B«p.  \.l.  ».  G«>t.  mod  O^it.  Sur. 
Terr.,  |>,  290,  pi.  lU,  Op.  7a,».    Wwh., If?!. 


r  MImu 


ri.«r,  bilow  G 


Lsulion:  NwHurcau  rlvsr  [S.  tUkoU]. 

-  moreauAiiaU  n.  8.  U.  &  H.    (1856.) 

Proc.  Acnil.  N.t.  gcL,  PhlU.;  »ol.  g,  for  I9M,  iip. 

IIS,  lis.    Phlta.,  1»T.    Mark  A  Hkjden. 
rommllon^  Ttrllvj  (CrrtKoowJ. 
Loullun:  Nht  Uuthd  rirrr  [B.  DikoUJ. 

-  oooldMitalltf  n,  8.  H.  &.  H.    (1SG6.) 

proc.  Arul.  Nnl.  Scl.,  Pliiln,,  tuI.  8,  for  I8M,  p. 
-■■     ~ MB.k  A  llnidtn. 


i:  Tonfnry  [Cri'tw 


a.). 


.1  Idiudt  i>f  Ills  Judith  IMontoB*]. 

-  secoria  (Meek)  Wiiite.    (1879.) 

BlBiriilli  Ann.  Bqi.  V.  H.  Iltol,  ud  Googr.  »ir. 
Trrr.,  p.  IDI.     Wnih.,  IbTV.    C  A.  Wtilta. 


—  seoiula  (Meek)  Whit«.    (1879.) 
EUiPUIti  Ann.  Bcp.  (T.  ».  UkI.  ud  Grngr.  Si 

TiTr,  p.  tut.    Wwh.,  1HT».    C  A.  Wlilts. 

LiHiitlnli:  illlllani  rUtiun,  Wjrudiing, 

—  aecuHa  (Meek)  White.    (1K79.) 

Iltinlh  Ann.  Rrp.  V.  S.  Geul,  nnd  Geogr.  .Si 
Tsrr.,  ^  £»n,  pL  »,  n^  la-t.  Wuli.,  1B1 
O.  A.  Willi... 

l.ucntluii:  llllluird  (tnliuii,  Wjomlng. 


(CoTbicala?) 

Hill.     (ItfSH.) 


dakotauBla    (M.    &.  11.)    Meek. 

(Corbicula?)   cyttaeiUbnnls  n.  8. 

(1876.) 

M.  *  U.     (IWIO.) 

Ikp.  i:.  H.  ii«-l.  Sur.  TflT.,  V.J.  a,  n-  i^-a.  l«>, 
pl.  1. 11*1.  l«-/.    W»-h.,  ISTH.     K  B.  M«k. 

LuathHi:  Hooil.  uf  lb*  Bl(  Sbiu  rlTar.  in>  Ui. 

Pt,-..  Act.1.  N.I.  Ai..  Piillfc,  f«  IMU,  p.  ITil. 

Illlkl.,  llU'l.      H...4,A  tiKl'l.'B. 
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Cyrsna — Con  ti  ii  ueil . 

(Corbionla)    duikeei   d.  ■,   Meeli. 

(1870.) 

Pne.  Am.  I'hllog.  »ic,  to).  11,  lM9-ie;0,  p.  431- 

Pliil*..  1HTI.    r.  B.  H»k. 
ItarnMiuii:  T»iti«rjr  [rr«»«oiuJ. 

( Veloritina)  dutkMt  (Meek)  White. 

(1B75.) 

Kv]).  C.eogT.  aiiil  Gcuil.  Eipl.  uiU  flur.  Htvt  uf 


(VelorltUia)   erecU   i 

(1876.) 

Hop.  Gwl.  [^lula  »ti..  p.  IIT. 

Fommtlon:  CteOu-tPUiii. 
LncmlliHi:  l']>]«r  Ktuiab,  t'tub.  i 
Hon,  WjumLng. 

I.  Hill.     (1889.) 


lOt.Sl 


LoMli.tii:  lUitun'i. rfeik,  mm! «r  Au.lin,  T«. 
CTTtochiln  n.  Biibgeu.Meek.     (lt<7G.) 
Kep.  r,  M.  (ii'ul.-Sur.Tftr.,  lol.g,  p.:i9i.     W«Ji 

Gytheraa  [Lnm.]  Morton.    (1831.) 


Cytbeiea— Con  t  i  nned . 

mls*onrlaiia(MuTt.)Hatoan.  (1858.) 

Girul.  H.  Am.,  |..  12.    Zuiirh,  ISSg.    Juts  Hoi- 

Funnntlun:  OnUmiin. 

Loouiuii:  BctHWD  Gold  iniinnt  luiil  tha  ilUagia 
ortrBliMeoHDj  Algiilgnei,  In  New  lluko.     * 

nebraacensla  u.  a.  M.  &.  U.    (1850.) 

Pr«c.  Amil.  Xot.  l<ri.,  IMiJIl,  far  lUt,  p.  S3. 
l-liMn..  liUT.    Mck  «  Htidan. 


«|8.I> 


«U]. 


orbiculata  n.  a.  II.  &  M.    (1851.) 

aiu,  3s;i,  pi.  1,  ll|c.  '.     Cuiilniitg*  knd  Buatun, 


a,  a.M.  AH.    (1856.) 
II.  ^1.,  PhiiiL,  rur  iMW,  p.  m. 


pellucida  n 

Proc.  A^..!.   >-a(. 

Lonuion:   Two 
Uilk  fl.fr, 


I.  M.  &.  a.    (1856.) 
I..  Fhiln.,  rar  IMS,  pp.  1T% 
Hcvk  4  Hiyili'ii. 

ilml  milt*  nboTi  moulh  nl 
,l.ri..kK  [Moutm»J. 
I.  H.  &M.    (1851.) 


ISM,. 


C.P..  p.G 


deweylii.a.  M.  &  II.     (1856.) 

Phlhi.,  Itei.    HhIc  A  tliyilHU. 

LiHitlntit  M.n*aiiriv«r,  .S'-br>uli>[!'.  naki.tiij. 

excavata  u.  a.  Uorton.    (IX^tJ.) 

Am.  Jiiur.  A'l.,  lit  T.,  lul.  )a,  |^  tin,  pi.  .\  Ii 
1.    Krw  lliivon.  IKW.    A.  Ii.  SLirluD. 

lATHliixi;  N«"  Jrwi.,.. 


ao,  |>l.  1.  Ako.  I'.i-r.    (iiiuliriilt*  mud  Burtoii, 
1>W.    IliilUXn-k. 

Lanti'ii:  Uu  the  nHw'uri.aiemllnlMlowJuMi 

'  (Callista)  laciniata  (Btolloika) 

Wbiteuvi.-i.     (187».) 
]  li,.„l.  iSur.  c«...  M«.  K.-,,  ...I.  I,  p(.I,  p.  148. 

I  pi.  IT,  flff>.  1:1,  1:i->:  ]>l.  Ifl,  ng*.  4,  4a.    H«it- 


'■'"*''-'■  (Caryatia)  plana  (Sow.)  Wliileavea. 

-  excavatan.s.  Mnrtou.     (IKU.)  (IWU.) 

fljnup.OrK.  R<>m.  rut,  '!r.  I'.  !„  i>,  liJ,  pi.  .■>,  tts-  I         ,j,„|.  snr.<'«n.,  Mt,^  fnw.,  t<iL.  I.  pi.  2,  pp.  11»- 

1.     Ill i It,  1 11.14.     S.IJ,  .M.iil..,,.  I               1.-,l.   pi.   IT.  Ilif.    U,   U..,  r.     )i™i™l,   I^T1I. 


t.  Cnnniil.     (1857.) 


-  iniasouTiaiia  n.  a.  Morton.    (1811.1 

181'.!,  p.  'JII^  pi.  It,  flg.  ±     l-blU.,  IKIV-IM 


I  B"!'.  r.-".  <">d  Mil.  B'-uixl.  fnr.,  mt.  I,  pi.  ^  p. 

I.V1.  |>I.MIij.j.    Wuk.,  IMI.    T.A.U'nml. 
>-..r>i>i>l»'u:  t-nlar««ii. 
Lo.«li.1i;  HrtVKI  Kl  Pwo  »n.|  Knnilum. 

'  :  lamareiuia  (SliuniaTil)   WLite. 

■  I       (\m.) 


Usi.    C.  A.  WLIU, 


VOTLK.] 
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CTtherina  (Lam.)  Conrad.    (1858.) 

Jour.  Acad.  Nat.  Scl.,  Phila.,  tuI.3,  '^dser,  1855- 
1858,  p. 335.    Phila.,  1855-1 8/>8.    T.  A.  Conrad. 

tippana  n.  b.  Conrad.     (1858.) 

Jour.  Acad.  Nat.  8cl.,  Phila.,  yoI.  3,  2d  aer.,  1855- 
1858,  p.  335,  pi.  35,  fig.  31.  Phila.,  1855-1858. 
T.A.Conrad. 

Tormatiun:  Cretaceoiu. 

LocatioD:  Owl  creek,  thrtte  milct  north  of  tho 
town  of  Kiploy,  Hiw. 

?  White.     (1879.) 

Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  8ur. 

Terr.,  p.  213.    Waah.,  1879.    C.  A.  White. 
Formation:  Crutaceoiu. 
Location:  Dauforth  hills,  Colorado. 

Dalliconcba  n.  g.  White.     (1887.) 

Proc.  Acad.  Nat.  8ci.,  Phila.,  pt.  1,  for  1887,  pp. 
34,36.    Phila.,  1887.    C.  A.  White. 

invagiiiata  n.  s.  White.    (1887.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  pt.  1,  fur  1887,  p.  35, 
pi.  2»  flga.  4  and  6.    Phila.,  1887.   C.  A.  WhiU^. 
Formation:  Crotaceous. 
Location:  [Four  mikv  north  of  Fort  Worth],  Texas. 

enaifonnia  (Conrad)  White.  (1887.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  pt.  1,  for  1887,  pi.  2, 
fig  (i.    PhiU.,  1887.    C.  A.  White. 

Daphnella?  (Hinds)  Conrad.     (1860.) 

Jonr.  Acad.  Nat.  Sci..  Phila.,  vol.  4,  2d8er.,  1858- 
1860,  p.  28.5.  Phila.,  1858-18W).  'V.  A.  Conrad. 

?  eufoolenaia  n.  s.  Conrad.    (1860.) 

Jonr.  Acad.  Nat.  Sci.,  l*hila.,  yuI.  4,  2d  ser.,  1858- 
1860,  p.  285.     Phila.,  1858-1860.     T.A.Cuurad. 
Kormntiou:  Cretaceous. 
Location:  Enfania,  Ala. 

?  lintea  n.  s.  Conrad.    (1860. ) 

Jonr.  Acad.  Nat.  Sci.,  Phila.,  vol.  4,  2diier.,  1858- 
1860,  pp.  285, 286,  pi.  4G,  flg.  47.  Phila.,  1858- 
1860.    T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Eufeula,  Ala. 

?  aubfiloaa  n.  s.  Conrad.    (18G0.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4,  2d  iter.,  1858- 
1860,  p.  285.     Phila.,  1858-1860.     T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Eufaula,  Ala. 

Delphinula    lapidosa     n.    s.    Morton. 
(1834.) 

Sljrnop.  Org.  Kem.  Cret.  Or.  U.  S.,  p.  Ad,  pi.  19,  flg. 

7.     Phila.,  18:i4.    H.  a.  Morton. 
Formation:  (.Yctaceouii. 
Location:  Prairie  BlulT.  Ala. 

?Tr008t.      (1840.) 

Fifth  Oeol.  Bep.,  TcuiivBMe,    p.   56.     Nu!»hvillo, 

1810.    O,  Troost. 
Formation:  Cn-tairuun. 
Location:  Near  Punly,  MoNiiiry  ruunty,  Tcniieii- 


Dentallna — Con  tinned. 
(d'Orb.)  RensB.     (1861.) 

Math.-Naturw.  CI.  Euirtcrl.  Akail.  Wiss.  SitK- 
ungsh.,  1861,  Band  zliv,  p.  331.  Wicn,  1862.  A. 
E.  Beois. 

americana  Ehrenberj:;.     ( 185 1.) 

Mikrogeologie,  Taf.  32,  flg.  3.    Leipr.ig,  1854.    C. 

G.  Ehronberg. 
Formation:  (Cretaceous. 
Location :  Mississippi  region. 

colligata  n.  b.  Roubb.    (1861.) 

Math.-Naturw.  CI.  Kaioerl.  Akad.  Wiw.  SitB- 
ungbb.,18Cl,  Band  xli  v,  pp.  334,  335,  Taf.  vil, 
flg.  4.    Wieu,  1802.    A.  E.  Beuss. 

confluena  n.  s.  Reass.    (1861.) 

Math.-Naturw.  CI.  Kaiserl.  Akad.  Wiss.  Sitx- 
ungsh.,  18C1,  Band;xliT,  p.  :»5,  Taf.  vil,  flg.  5. 
Wicn,  1862.    A.  £.  Rensa. 

Formation:  Cretaceous. 

Location:  New  Jersey. 

piilchra  n.  b.  Gabb.   (1860.) 

Jour.  Acad.  Nat.  Scl.<,  Phila.,  vol.  4,  2d  ler., 
18.)8-1860,  pp.  402,403,  pi.  68,  flgt.  40,41. 
Phila..  1858-1860.    Wm.  M.  ilnhh. 

Formation:  Cretaceous. 

Location:  NoarMulIiua  Hill,  N.  J. 

Dentaliiim  [Linn.]  Conrad.    (1853.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  toI.  2, 2d  ner.,  1850- 
1854,  p.  276.    Phila.,  1850-1854.    T.  A.  Conrad. 

cooperl  11.  B.  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont,  vol.  1,  p.  139,  pi.  21,  flg. 

100.    1'hil.i.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  San  Die^o,  Martinez;,  near  Fort  Tejon; 

Cuiry's,  south  of  Mount  Diablo,  and  in  the  Sia- 

kijou  mountains,  California. 

cooper!  (Gabbf)  White.    (1889.) 

Bull.  r.  H.  ileol.  Sur.,  No.  51,  p.  44.   Wash.,  1889. 

C.  A.  White. 
Formation:  Cretaceous. 
Location:  Sucia  island. 

falcatum  n.  a.  Conrad.    (1869.) 

Am.  Jour.  Conch.,  vol.  5,  Phila.,  18G9-Ib7(>,  [9. 

44,45.  pi.  1,  flgs.  12-16.     PhiU.,  1870.     T.  A, 

Counid. 
Formation:  Crotaceous. 
Location:  Croeswicks.  N.  J. 

fragilia  u.  b.  M.  &  H.    1856. 

Proc.  Atad.  Nat.  Sci.,  Phila.,  fur  18;>6, p.  69.  Phila., 

1857.     Me«fk  A  llaydou. 
Formation:  Cretaceous. 
Lo<-ation:   Yellowstone  river,  one  hundred  and 

fifty  miles  above  mouth,  Nebnutka  [Montana.] 

gracUe  (H.  <&  M.)  Meek.     (1876.) 

Rep.  U.  S.  (^eol.  Sur.  Terr.,  vol.  (»,  pp.  260,  i»67, 
pt.  18.  flg.  lliii-'i.    Wash.,  1876.    F.  B.  Meek. 
Fonnation:  Cretareims. 
Loiatiuii:  Yi-Uowritune  llivt-r  [Montana.] 


gracUe  (H.  <&  M.)  White.     (1879.) 


Dentaliua  (d'Orb.)  Gubb.    ( IHiiO,) 

Juur.  Auad.  Nat.  S^i.,  Piiila.,  vol.  1,  -Ji1m.>i'..  ISoh- 
18G0,  p.  402.    i'hilH.,  1858-1860.    Wni.  M.  iinhh. 

Bull.  102 8 


Eleventh  .\un.  Kup.   (7.  S.  GimiI.  und  (ai^ogr.  Sur. 

Ti-rr.,  p.  l»l.     Wu-h.,  1879.     «'.  A.  While. 
Fiinnatiuu:  C.n.*tu«:«-«iurt. 
Locntiuu:  Mouth  i>t  St.  Vrains  crrvk  und  iu  the 

valley  of  the  Cache  ji  la  Poudre,  C'olurado, 
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DeDtallum— Conti  n  u  ed . 

SracU8(H..kM.)  White.    (IHTO.) 

El.'HHII.  Aun.  B«p.  r.  S.  liP.l1.  •ml  l!"«r.  Siir. 

TSTT.,  P-l«-     Wirfi,  IhTII.     «.  a.  Wliilr. 
Furmatiuii:  IV-tmixiuL 

eraclle  (H.  A  M.)  Wliitfl«ld.  (ISNO.) 

Btf.  Gnil.  Hlii''k  llillii  ut  Duk.M..  |.i^  43^  UU,  III. 

1!,  Be.  3i.   n'urii.,  it>i<n.    iL  r.  n'liiiBuiri. 

Luratlun:   iln  t1<r  CIip/ciiiiu  rlrai  iirnr   Buj.l.l 
end,  [lliitk  nill>. 


—  eiaomaii.a.  II.&M,     ( 

Sf  L.  lilt 

pi.s,r«..iw.   .■«.> 

rM|!f»i. 

Tiiniiiitliiii:  I'nLi'Kuuii. 

IiOcatloDiakgiTnLCW 

..D»l.l.-.l 

komooksenae    [ 

nana 

Meek.    (AtTd.) 

Dull.  U.S. r,-"i.«iao™ 

r.  Siir,  T 

<,  p.  311*,     Wurfl.,  IBTli 

F   11.11 

Dent  alium—Cim  t  i  11  lied , 

subatcuatum  n.  s.  Courad.     (1853.) 

Jijui.  ,\,mI.  NV.Sci..i>iiiiu..  vol,  ^ai«r„  ia.o- 
tSM,  p.  STR.  t'l.  'J4.  He-  13.  Fhil^,  lS5l»-ia64. 
T.  A.l'uuraJ. 

—  ?  aubqnadratum  n.  8.  Meek.    (1860.) 

1T«.    :\.wl.    S»l,  Sci.,   i'hil»„   ft.r  WrtO,  p.  311. 

i'hilg.,  1^1.    r.  n.  M.^rk. 
F..rilll.liuii:  JiiraHPJ.'. 
i..>niil.,n:  llt.l  Himo*.  i.D  llin  ■Jurlli  PI.U-.  tmt 

ia"M/l..iltb.  loi.K    im."  1"' iruw. 

?  aubquadiatum  (Mctk)  M.   &.   FI. 

,     (iNjr>.) 

1  l\il™iil..r|.|i.r  Ml"...iri.  HiiilrhN.ii.  O-ml.  Knuwt., 

vul.  U.  S'u.  r.3,  |.    Ill,  tig.  I,  hut.     Wuh,, 
IWMi,    M«i'k  \' l[ii>il*D. 


I^.-. 


lit  thp  IM  llultm. 


?  lubquadratum  Uvvk.     (1876.) 


nauaimoeuae    (Mi,«k)    WliitcuvKS.  I 


toriiiallaii:  CnUefoni. 

LooalioD    ifennim  l«l«iij.  n.iiiliivi..t  tUh;  iwu 

mUHftiid  It  ^iniai''  ur  tho  Smi.iiiii..  riv.r,  \an- 

uutFrbil>ilJ:duoiii<luiii]. 

—  namdmoenslH  a.  a.  Meek.    [IKW.) 


(Dltrupa?)   pusillum  n.  s.   Calili. 


[Liiiii-ISuy.    [iKHt.] 


pauperculum  u.  a.  M.  ik  II.     (IStilK) 

lliilii.,  li"ll.    Mivk  ,t  llJtj-dvii. 

FoniiblLiiu:  I'nKKniuf. 

LintlMi:  H.in^uirior,  Sclinu'liiL.''.  l»li.>ln.| 

polyKouum(lioii8a}Cn'iliier.  (1870.) 

Zettmli.  lii;ut*li.(J™l.aM..II<irnlW,p.S.!».  Birr. 

Foroiatlull:  (^r^lirvipn^ 
LocittUMi:  lIwM."in.'l<I.N.J. 


Lui'iil :  2i.v  Hiilli.'>  Ulll,  H.  J. 


Lc^'.ti.Mi.  uuMi.a  tun,  N.  J. 
-up.  iiiiitct.  Truuet.    (18)0.) 


I...uli..ii:  Smi  I-ulIj.  MrS'airjr  .winir,  Trui 

DcHiiatocitim  n.  g.  <iubl>.    (IStiO.) 


Lvculiuii:  EiirHuli,  AlL 

—  ■tiamineum  ii.  e.  Ual<li.    (lt<4;i.) 

QmI.  Sir.  i'«l.,  fsliimi.,  lul.  1.  n-  V.\\\  1 1  ■,  g.l.  i 

flit.  1111.    llilln.,  IML    W.  )|.  liiiLii. 
FuniMiii'ii:  f'nilMvuui; 

Cnrr^X  ivutli  of  UuudI  UUblo,  Ollfurulik. 


—  tiUobatum n.  ii.  Uabb.    (ISiVi.) 

Vim.  At*     Xtt.  B.I..  ll.ihi.,  f.r  18W.  p.  518. 

l-lilla..  I».l,    Wu.  M.  UiUi. 
FunulU'U:  Ct-I*.'.'.*!., 
I.i.'»ll<ai:  Niir  Xulim  Hill,  N.  J. 
(&M'  |>],  ii»,  ll|!4  3^  »9.\  Jonr.  AcaO.  Kit.  ScL, 

H.il,..v>,H,-j>lw.) 
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□er.   (1849.)     Dlon«  (Gray)  Q»bb.     (I860.) 
F.  Bmiur.  Jinr.  AraJ.  N4t.  Scl.,  PhllL.Tol.f,  Uh 

ISM.  11.301.    Phili.,  1S5S-1M0.    WiB.I 


LiKitldn:  Frudciklubuii  mil  Sun  HilM  •■Hey, 
—  8{t.  undel.  Roomer.     (IHTiS.) 


delawarensis  a.  i.  Oatib.     (1660.) 

Jour.  A<«l.  Nat.  Si'l.,  Ph[I*.,TDl.4,tdHr.,lB6»- 
lHU,p.3Ui:,iil.1g,ag.l«[iq.  PhUh.MU-UeU 


Tti. 
Dluicltora  (Sow.)  U'tiitBeld.     (lUiia.) 


Dlploconcha  n.  g.  Conrad.    (1673.) 

Us|i.U(ul.Sur.N.  CiroUn^iuUl.    Rkltlth.  UTfi. 
1  W.  C.  Ktrr.,  iff.  A,  11.11.    T.  A.  Cunimd, 


B.  Conrad.    (1875.) 

N.  CsnillQi.,  lul,  I.    B*l<>l(b, 

r.,AM...*.|.,lJ,l.].ll.llf.M.     T. 


—  llueat*  a.  b.  G.  Jk  H.    (I»U2.  i 

Jour.  .\ad.  Hit.  »'!.,  Pliili..  'ul.  .%  IJ-I  wi 
lMJ,p.m(pl.21],  flu.  U;!.    l'liil».,l)« 


Dlceras  (Lam.)  WhitHeld.    (1885.) 


Dlplodon  (subj^eii.  Spii.)  Ueek. 

j      (1876.) 

K>p.  I',  rt.  Ue.it.  Bur.  Tan-,,  toL  »,  p.  H4.  Vub., 
187«.    K.  B.  Usgk. 

Diplopodla   malboal    (DeMr)  Cottean. 

(IH90.) 
Bull.  S»'.  Ufol..  Vnu.T,  M  xr.,  lol.  18,  p.  ■iM. 
l-mr\iL,  I81*l.      rglli-iiii. 

I.H'Utlun:  VmH..;  u(  Arfitclil,  iSsDon,  Hailco. 
DiploBchizau  £.  Courad.     (186)!.) 


lll«.'^.    S.  f.  Wblllrli 
-  dactylold«eii.  i 


cretacoa  (C^oii.)  Whitfield.    (1885.) 

I  M.  D.  V.  S.  G«l.  Biir.,  »ul.  ».  ML  «,  M.  pi.  4. 

j  fl||>.  1-a.    Wwh..  IDKI.     B.  P.  WUlOvld. 


Lmtlun:  Slupaof  ptntoau  D«r  N 
Tm. 

—  »p.  DDdet.  Roemer.    ( 1852 

Knillo.Tl)■Teu^p.G3,    BuDii.lU: 

f^vDulloD:  Cnl«cV4>DiL 

LoeWlDO:  Blupa  Of  Ilia  i>lu«i>.  Bern 


i.  Gabb.    (1669.) 


i  OlBCiua  (Lam.)  Meek.    (1877.) 

lli'p.  dr..).  Eipl.  FuHlalh  ParB[1it,  lu 
I  p.  119.     Wath.,  1ST).    F.  U.  Uaak. 
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Disdna— Con  tmaed. 

plleolns  n.  B.   Wliiteaveti.    (1889.) 


OkiI.  iDd  Km,  UM.  S 
«nl.,Tii1.  l.pt.  a.  p,lW,  pi  21,  Itgt.  S,3u.  Monl- 
rHI,  unit.    J.  F,  WhllwtH. 

Loculloii:    BJnk   lUpld,  Mi  lliii  L«»«  rtier.  ■ 
IrilmlarjonhB  TiAoii.  M.  WSO.'louj(,  130O 

sar,  NoTibwHt  Tf mtorj. 

semlpoUtaii.s.  WhiteaveB.   (1SS1.) 

0»l,  ud  Nit.  Hill.  Bur.  Cu.,  M«.  Pi*..,  voi.  I, 
pi.  3.  I'P-  JK-TM.  pl-  M.  BgK.  9.  *i.    MuulIMl, 

iw.  J.  r  wiiitHVH. 

vu)coaver«iisU   n.   a.  WhitonvMt 

<187fl.) 

Gm).  Hur.  C^n.,  Un.  ISa.,  rgl.  1.  i>t.  t,  f.  IIT. 
pi.  Ki.  flg.  «.    MunlrvnT,  1W3.    J.  T.  Wlill- 


Dlaooscapbltes  n.  labgon.  Moek.  (1870.) 

Proe.  Am.  Phlloa.  Snc.,  ml.  11,  IKD-IBTD,  p.«l. 
Pliik..  ini.    F,  n.  IlMk. 
Dltaxia    compresBa  (Qoldf.)    Credaer. 

(1870.) 

Ztltvti.neatiirh.aim1.G«.,Bsiidil,p.£2a.    Bv 


Donax  (lai 


1.)  Gabb.    (IMKI.) 


—  Ibrdil  II.  ■.  Conrad.    {18S9.) 

Am.  J..iir.  Cofifli.,  vol.  (I,  PluU.,  IM»-ina,p.lO^ 

pL  ».  B);.  ^''.    l-Lili.,  IKI(>.    T.A.CunmL 
F..rnuili..ii:  lYi-bifMiB. 
LiralUm:  IlKliloiiliulJ,  N.J. 

—  foraU(Con.>WhitfipM.     (18KS.) 


BprtDjoiArtmiMlijIiliiu'I. 
-Bp.  andet.  Meek.    (18T7.) 

Rep.  <l»l.  Bipl,  FuHlitL  Pinllrl,  Ful.  4,  i 

pp.  w,  Mni,  pi,  w,  Hut.  a,  la.   h'mIi,,  isn.   f. 


UH-itlon:  Kuddoullcld,  N.J. 


iifthv  Sliwp  U'.'ll,  1)11  thr  r««it  rnmi  Sun JoEi 
Vw  Irlri.,  I'll. 

Doiluia  (Scopiili)  Conrad.     (IKS.) 


I}lBCoh«llx  (Diiiiker)  (ial>h 
(1«1.  Siir.  Ol..  I'll.'uDl.,  Ti>l.  I 
1«S4.    W.  M.  (Jnl.b. 


-  alta  D.  B.  Conrad.     (1855.) 


ao,  Hk.  ^6.   Piiii*..  iibi.    w. 

Lmilan:  TaiM  Tllil,  PlM«r  ™i 

Dlacojdaa  (Agai.   Conrnd. 


—  occideatale  ii 

JoDr.  Ami.  Hit.  Scl. 
IKO,  p.  m,  pi.  H.  Biji. 
Um.    H'm.  II.  <I>I>1>. 


(18SU.) 

a.aL«.r.,  mw- 

ill-IKM.     T.  A.  (\MintJ. 

iialib.     (1800.) 

iL,  rol.  4. '^Ilcr.,  1N.-.H- 
ISSS- 


alta  Conrad     (185e.) 

Bop.  Ki|>l.  nixl  Snr.  It.  I(.  II.  Uiai 
(irwn,  lul,  .-I,  .Vm.,  ]..  :iiii.  |il.  a. 


I.  8.  Conrad.    (1658.) 

II.  Ecl„  PlitlB.,  vol.  :t.  ^iHr,  I 
l>l,  U,  Hg,  13.    I-Lllk,  ItJi- 


l.mti.>r)(ipl*y,  lllH. 
'  depreasB  ii.  a.  Cuurad.     (18 


DlaoorUna  globularla  (d'Orb.)  Danauu. 
(1871.) 


LanttMi  Absal  tnnlj  dil 


I.imtkni:  EDfuBlll.  All. 

_  elerata  a.  t.  Uabb.    (1884.) 
Gcul.  Siir.  dL.PiilKBL,  Tol.  1,  p.  ItT.pl.  1%  B| 

■i:i±    i-hii*.,  ise4.   v.  M.  uibb. 

rtTiiinll.in:  (^nUcMiM. 
LucMlau:  Sr%T  Flirt  Itjou,  Oil. 
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Dosinia — Con  t  i  nued . 

?  erecta  n  8.  Wliitfleld.     <1885.1 
Uaa.  i:  8.  GnI.  8«r.,  vol.  »,  |<|>.  ItrJ.  li=),  ]>l.  » 

fln.  n-ao.  wmoi.,  mk.  ii.  r,  wbiw^w. 

roniullun:  UnUTHitf. 

Lwalian:   I'pim  rVuiliidil  uiJ  nrar  Msniiil 
villa,  N'.  J. 

gabbl  D.  s.  WliUriold.    (1885.) 


LocMiun:  Slicis  l>1mnd>. 

liBddoiifieldeuais  u 

PriJC.   AcM.  N-.t  Sfl  ,  Mill 
Phil..   IMi    Ii».:LoiL 

loc»ll<.B;TItW..i.llfa,S-J 

H.  Lea.    (I8fil.) 
.,  («r  IWI.  p-  H'J. 

-iBflatau.B.Ciabb. 

G»l.  aor.  M..  PHle..nt.,  vn 
MK.     Phil..,  IWM.     W.  M 

I8CI.) 

1,  p.  108,1.1.21,116, 
Diil.U. 

uraniMii.o.Whh 
U.S.  tJt'iiKr.  iu>il  lii'ul.  Si.r. 

leM.     (1877.) 
Il,.kt  Ml.  r,.El..n: 

•      Jaoctlon  vlth  thf  ll«l*  ;>l.T,  liori 
pak,  'Bl.rfc  Ulii.  |K.  I  |i.liut.. 
jnraMloa  WUitfield. 


.1  ii.k<>tn.i>.:i;».|ii 


(1880.) 

Bep,0«>1.IUw:kIIllli  nriMk"li 
11,llp.ES.^>.     Wiutl-.IHWI, 


-  obllquata  n.  h.  Conrad. 

l«*o,p.:n«,pl.  w.'ng.-.    i'liil.,'] 


Doainia— Co 

tiDin-d. 

pertonuia  n.  h.  G»l.b 

(1861.) 

..  l'.li...i.l.,  ««l. 

,  |.i..  i(FT,  m.  pi. 

w^  iiK.4stL 

Pkll..,U«4.    W 

H.  0.bb. 

Tin,ml«a:C 

l^'Mlon    Ko 

nh.h1f  ofHIdilT 

*>". 

?  tenuia 

u.  B.  Heek. 

18fil.) 

r<T  i«ni,  p.  ain. 

riiii..  iMui 

r  D.ii«k. 

bluul.  . 

t«DlltB4 

MmU)  WliiteavM.    (1874  ) 

.).■..!.  Sur.  C. 

.,  Rtp.  Pn,g,  r.. 

lM;t-l-tT4.  p.  Ml. 

pl.-,S([. 

.  Hunln.1,  1874 

J.  r.WhitMvn. 

L«'j.tl.«:  P« 

tiK^lul.  J.]u,.I. 

Conrad. 

(IK73.) 

a^p.  Gi-ui.  » 

r.  N.  (■ut.liii. 

Till.    1.      B.l.l(h, 

.    T.  A.  CuB- 


rurni.tion:  Cralki'Ciiu-. 
lunti.in:  SiH»  Mill,  OrerDo  cnuntT,  V.C. 
DoainiopBlB  ?  <Biib|;eu.  Conrad)   Ueek. 
(187li.) 
U'-ii.  L'.a.  GhiI.  Siir.  TtirT.,n>l,  9,p.lT».    VmIu, 
1I17H.    V.  II.  M<'iik. 
Drelaaena  ( Vau  lie  nedcn)  Conrad.  ( 1858. ) 
Jiiiir.  Ami.  N.I.  M..  rhil..,  lol.  3.M  MT.,  IHU- 
^       lii.'4s  p. :«».    l-btl..,  IBM-ldW    T.  A-Canwl. 

,  Uonrad.    (1658.) 


Ih'-H,  p.  :UK,  111.    M.  flg.    1 


DrlUia  (<Jruy)  Coniad.    (IVTiS.) 

J..ur.  .tmil.  N.t.  »i..  Phil..,  vul, :i, Oi  trr.,  IWL 

?  dlataus.  ii.  h.  Cunrad.     (I8li0.) 

Jim    Ai'vl  K.l.  IkiL.  rUll..,  v<il.  4,  !M  ftT.,  lU 

ihso,  p.  SMI.  111.  Aii,  ag.  n.   Piiii..,  i«w-ii<« 
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BnaUaster  ilOrh,     ( l«r.3.) 


DriUlft — Continued. 

?  UppuM  u.  H.  Conrad.     (I8.i«.> 

Jirnr.  AfuI.  Nit.  Hi'l..  rUlu..  T.1I.  :i.!<l»r..1S.'.v 
lUH,  p.  331,  pi.  3,->,  fig.  6.     rUIJo..  1||(U-1K.W. 
T.  A.  Connd. 
Fnmuilt.iii:  Cmuwu. 

aipitj,  liim. 
Dyauomya    siiligen,  Ag.) Meek.    <1876.) 
hp.  U.  S.  Qiul.  Sur.  Ten-.,  lol.  <J.  p.  s».  VUh., 
18TS.     r.  B.  UHk. 


&ST€D,  1830.    8.  O.HoTtoii. 
—  infiilatas  n.  a.  Morton.     (1833.) 
Am.  Jijot,  Sd.,  Ill  wr..  toI.  M.  p.  isl,  pi.  lO.i 

7.    Nrw  IU»n,  l«33.    &  G.  Uortoii. 
Fonuktion    CntuwotuftBrHiij]. 
I,oc«loo:  South  Wu-olioB. 

InfalBtua  Morton      (isai.) 
SjnDp.  Org.  Hhd.  Cnt4h'.  U.  8..  p.  13.  pi.  ID,  I 

T.  PlillK.,  1«M.  S.0.1lonaa. 
Tonnition:  CntiKifoiii  [Tcrtlirj]. 
locMloB   SoiiUi  0»ro1  ii». 

«p.  undet  Morton.    (IS30.) 


Loomtlon:  liiill.d  8t»t«. 

BdinoiicUa(DeKoniuclc)H.  &.W.  (187T.) 

B-p.  Otoi.  KxpP.  r«ninb  PitbII*1.  .uI.  *,  pt.  3,  p. 

183.   Wvh..  mi,   nmi  a  wiiitntid. 
myrlna  u.  a.  H.  &.  W.    (1877.) 

Rap,  UkiI.  Eipl,  runli>lhPu«llc1,n>t.4,|il,  I.p. 

iB3.pi.«,nR.io.  wuti.. ittn.  ]uit^whitfliid. 


Fumiiit 


1;  TrlKH 


Bg«ta  (BubKen.    H.  £    A.    Ad.)    Meek. 
(1876.) 


a  (Stoliczka)  Meek.    (1876.) 

Bap.  U.  S.  Qui.  Bur.  Ttrr.,  lol,  !l,  p.  m.    Wa.1,., 

EnilpaOBinUla  (■nbceti,  d'Orli.)  (inM,. 

(1864.) 

I-  a«.   PhiiiL, 


—  d'Orb.    Desgr.    (1858.) 
8T>>op.E<:hinMM  row.,  P.3GT.    Pud  mad  Wla. 

biul*,Ki3)t.    K.DmoV. 

—  mezicanns  n.  s.  Cottsan.     (1890.) 

Bull.  Boc.  OmI.  Frmnci-,  M  ler.,  lol.  IB,  pp.  ac- 
me, pi.  E.     PiHt,  I'M.     CoItoLO. 

Lfifxtlun:  QuadilDpc,  itau  of  Chlhuahu,  uid 
Colimt,  Hnlco. 

<  Roemer     Hp. )     d'Orb. 


(18 


t.) 


Ih  EcblnoldH  Imfnllci^  Twi 
ni^,  pp.  1M-1«U,  pi.  UO.  Pwh 
,  d'OtNuny. 


-(NautUuB)  ulrioM  Wbile.    (1884.) 


BDcrloltea  and  Bryosoa.    (1864.) 

Rpp.  l^ipt.  tuA  Bar.  P,  K.  R.,  MiaiMppl  Illvei 

PunllrlN.  Lm.,  p.  1W.  pi.  I.Br.I^  Wufa.,  IX-Vt, 
JuiinSrliivl. 

I  Enaocostean.  g.    Wliitfield.    (1877.) 

'  U.  S.  ':»ug.  and  (l<^cil.  Sur.  Korkj  Mt.  Rtglnn, 

I-nllni.  tWf.  rnl'^niK..  UlarL  Ullbi,  pp.  «, 
JIL    ttVI.,,  1*77.     R.  p.  Whlttl#ld. 

I  sulcata  (Uoem.)  Wbitfield.     (1880.) 

I  Uqi  ami.  DUck  f! 


For] 


111.  IlK.  fi. 


ISM.     W.  V.  G>M>. 

Bniarsiiiula  (Lara.)  Giilili. 


1. 1".  ' 


h  II  Ark 


(18&1.) 


radlata  n.  r.  Uabb.     (1864.) 

Ow).  Snr.  I'lil.  PaWat..  vol    1,  p.  1 
Ulf.Kfi.V'J'.    Plilla.,  imil.    W.X. 

Locitlon  TuH  Aal,  PlaciT  rni 
Ximbado  sp.  nndet-  Ramire 
An.  MlB,  F^mto  Bap.  Mm., 
Lmu.  t,  An.  II.  Mfxko.inu 
rorai.Ilon.'i'^taDooDi. 
LdfuIod:  SlamKoiidii.  HaiLv 


tTpioa  u.  B.     Wbitneld.     (1877.) 

PlilliL,  I  |.   J,   „,„j,   „rt  fit-il.  Kur.  Bockj  Ml.  »(l"ii. 

lT.I>in.   Rfp.   P«lni.it..  BlHrk  Uilli^  pp.  SI,  m! 


inljr,  Pal. 

!.    (1880.) 

ToBw  a,  p.  M7, 


Wwh.,  IMO.    K.  P  WbiUUId. 
id  Wouuu  totk   lit  the  Clit;ni 
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Eudoptjs^a  It   R.     (JaMi.     flUTii.)  Eiipachja  n.  e.  (in1)I>.     (IHIKI.) 

i'..--.  A-jui.  j<«.  s.i,.  I'lrihi .  r..r  i-v:,  |.,  ■.m.  i       <;■■..),  smr.  (iii.  i-.i^m.,  v..i.  b,  n-.  it».  mi. 

l-blta.,  IWit     Wm.  M.iinipii-  I  Hilli,  iMe.     W.  M,  i^iiM'. 

-  hoffmannil  Gulb      (IWHI.) 
IM9.    W.  M.  G^b. 


BntallB  i&ow     Meek.    (IHT6.) 

li.p.  r.  S.  fi*ol.  8ur.  T«rr.,  tul.  11,  |.p.  an,  20H.  . 

wnih.,  imr^   r.  a  umh.  j 

coopari    (Gftbt)    ep.)    Wliitenves. 

(lt(79.) 


.   M.«.  KiH. 


jiL   1«.  flgi.  li 


I.   2.  p.  13". 
kTI>.    J.  T. 


Iiratiiui:  XunlxTHtatik  of  llurubj  laUi 
nlln  Mill  ■  i|D>nn'  ii|>  di"  Nnniniu  rli 
Iwtfr  |An  uf  the  Tmtl  riv«r,  Tanim 

-  ?  p«up«rciila    (M.    &    U.)    Meok. 

1N76.) 

lu.p.  U.  8.  o™i.  Pnr.  Tnr.,  v..l.  n,  |..  ■iOt.  |J.  IS^ 


iianperonla  <M.  &  II.)  Wliiteaves. 

(1M5.) 


Innlinii:  HiJk  riivr,  Hi. Ill"  iiiiniUi  uf  Pm-kuw-kl 

Biitalaphoraii.|C-0.&n.    (1N(72.) 

J..iir.  .i™L  Mr.  S'l.,  I'hLla.,  v«l..-.,  S.I  "-r.,  isra- 
IBCI.  |>.  1T<i.    I>liiki.,  iw;^,  tf-l.    I!al>l.  A  IlMrri. 

conradtii.fl.  G.  A.  II.     (laS.)  , 


ponaoioaa  Oabb.     (iwea.) 

Gc..|.  Hur.  C»l.  IMWnt.,  vgl,  -1.  |..  110.    I'hlta  , 
IKiil>.    W.  M.  Onl.h. 

Erlphylau.g.  (labU.    (1864.) 

graearia  (M.  *.  H.)  Me«k.     (187G. ) 

.  K  (l.'ol.  Sur.  Tin.,  lol.  »,  pp.  IM-IVB, 

;.  n^.0a-t,ngi.s,7,  ^l^4.   Wiub,,i«;e. 


LuiutlnD   Vt  InwuluD.  rivi^r,  one  limiJrtd  ^d 
An^milniitxittJumuulli 

—  umbaiiata  u.  8.  tiabb.    (1864.) 

IJ.-il.9ur,   IW,  P»lc!OiH.,T0l.  1,  ^iwi.rl  «.■*• 
tiii!.  ln«.L    PLlliu,  IDU4.    W.  U.  UMi. 

L..»lluu:  O.iw  <r.'<'k,  RliuU  amntj;  Cnrrr'n. 
K.iitli  (Mk  of  lU-iint  DlobLo.  Cit. 

—  umbouata    (Qabb)    Wliiteaves. 


ler  up  ■nil  kUI«^  Hud.  ItlinJs. 
Eacbara  (Lam.)  Morton.     (1829.) 


L,«.i,.n:  >W>IuLli..hiIi.N.J.  |  fligitata  i>.  «■  MorU.L.     (1«».) 

qttadianenlati«i..-i.(f.&ll.  (WW.)  I        %< ■"'f.l,!l^''';^''B'^«  M„n,,n'' ''' ''''"^ 

mes.  K  I7i>,  |.i.  Si,  rut. .%».    iiiii:..,  ii-f.i, 


lj«itiuni  TlnilMT  •■mk,  Mil  pnilalilj  nrnr  Mill-  . 

BntoUumn.  snIiKPii.  Mt!uk.      (IMVl.)  < 

lii-ul,  Sur,  Oil.  ll.'uL,  Tul.  1,  |..1TS.     PliilK..  Ihi.-..  , 

F.  n.  Kti-tL. 

Epona   (KiiliKCU.    II.  A.    A.   Ail.)  (iabl>.  ' 


-  digiUta  (Mort.)  Lonailnlo.    (1814.) 


-eHBltata{Mort.)G.  All.    (18C2.) 
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Bschara — PuntiniK'd.  !  Eschartpoia— riiiiliuncd. 

dicbotoma((H>[tir.)l'ri>it:ior.  (1X70.)     immeisaii.  ti.  (i.  A-  II.     (18^.) 

Zi'iO'li.  H.'nK'lr  li.'ol.On.,  liiiiJ  2i.  pp.  SU.  2I'J. 


-Bp.  uniiot.    Morton-    {18'i0.) 


LoAlloh:  (iloiu^HlvrciMiiily,  N.  J. 

ap.  nmlet.    Hill.     (18W).) 

Ceoi.  Silt.  Tri.,  mm,  S.J.  4, 1..  a.   a 

R  T.  Hill. 


Escbailna  aageaa  {Mort.  «p.)  I.oii8it:ile. 

(1014.) 


bellulau.i.  WhittravM.  <18W.} 


I  oraU  (Lea)  Jones.     (mi2.) 

P« ni.vn.|Jii.'ml  H.«i.'lj,  ^p.  W-W,  pi.  I.  fl|n. 


iinlj-,    1 


.,  rh.Fi 


rurin.ii.iii:  iviu.i.m-.  ovaU  (Lea.  «p.)  Jones.    (ISSS.) 

I«r.li<™:Tlml»r«p,H,K.J.  |         Omil-Ioiii.  (4p„1.  S«..  lAmdon,  voL  IS,  j^.  LM- 

Bacbarinella  muraUi  ii.  s,    <i.   A    II.  !        .'■'^■'-   i-™'"'™. i"™-  t.h.j.,ii«. 


ipnt.lh  11(1  111!.  Ill],  llji.  ffii,    l*lril«.,l«li.  ima. 
OkUi  *  Ilxrii. 

(d'Orli,)  I!.  &  H.    (INia.) 

J.nir,  *wl.  Nnl.  K.I.,  I'hiU.,  tbI,  :,,  -M  »r.,  IjW2. 

1«C3.   p.    1411.    I>lil]i.,    lam,    I»<A    (UUI.  Jt 

II  Dm. 
EKhariforB(il'Orb.)U.  &  H.    (lHfl2.) 
Juir.  A,«il.  Nnt.  Scl..  Iliila.,  vol.  .1,  L'dii-r..l.ai;'j: 

l<ti';i,    p.    1^4.    riiila..    lee^    I«it3.    Umbb  t 


Lui«tl.>ii:Tlnit«rcP-rk>ndMDUIi'ahi!l,  N.  J. 

Bsoharipora  (rt'Orl>.)  <).  A.  II.    (1MK.'.) 

J.«ir.  Atfi.  S.l.  H.I,,  rliil=..,r..l.,-.,»lB,r.,  Ikbs, 

iBua.  p.  itK,   pi.iia,,  iMii.  maa.   <i»i.b  « 

».>m. 

abbottlin.8.  U.  &  M.    (1862.) 

IKKI,  p.  14V  [lA.  ZUj,  llf.  :V).     llilU.,  \tlit,  ISivt. 

Fiiromtiuii:  Or«Uf«i™i 
Linti'A:  Urn  Xullicm  lull.  S'.  J. 

dUtans  n.  B.  G.  A  II,    <1>U)2,) 

Junr.  A«<l.  HU.  A'l..  thila.,  vi.1.  ;i.;iiii>r..l«K!, 
IWO.  i.p.  IIR,  149 1|>1,  ^f>J.  bg.  32.    I1.I1».,  IMt, 


Lwiiiw:  Tiin1>>i 


Etea  ii.g.    Coiirid.    (18T'>,) 


carollneDslsn.a.  Conrail,    (1875.) 

Ki'p.lJ.Til.Siir.N.riiniMM.  Inl.l.     ItalriKli.  Ilt7.\ 
W.  r,  K«i„App.  A.p.  r^pl.  1,  ng,  14,     T.  A. 

ruruiKtioii:  <^rcl*c»u<. 
L-.mllon:SD<>whil1.Gru»>i<>runnlx.Ra 

Ethmocardium  n.  aubgeu.       White. 

(1«7!K) 

Budea(Lam.)Uabb.    (1801.) 

Pnx'.  Ami.  Nil.  td't..  PJilla.,  tar   IMI.  p.    311). 
philii,,  1>W2,     W.H,  Colli., 
liohatoma  n 

I'm,-.  Anul,  NiU.  !(. 

U-'iiliuiii  Niar  Uulli.'i  hlll.iBaii(BlvkwDnl«- 

lUHD.N.J. 

Bndlaoooeraa  n,g,  Hjatt.    (1877.) 

IJX,     Wuli.,  11177.     Alpl.,'ii.  Il.tiu.       ', 

eabbin.a.  Meek.    (1877.) 


IM.  IW,  pi. 


WmI.,.hitt^  r.B. 


lli>TI.R.] 
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XSulima  (RIrbo)  Conrad.     (1K69.) 

Am.  .Tour.C'oiiih.,  vul.  fi,  IMiiln..  li<«i*i.  IhTO,  p.  170. 
Pliila.,  1870.     T.  A.  Connul. 

?  chrysalis  n.  b.  Meek.    (1873.) 

Sixth  Ann.  Rep.  U.  S.  Geol.  and  (ivogr.  Sur.  Terr.  p. 

AOG.    Wii8b.,l»72.    F.B.Muek. 
Formation:  Cretacenun. 
Location:  Carlcton'B  coal   mine,  near  Coalvillt:, 

Utah. 


fonicula  u.  8.  Meek.     (1873.) 


Sixth  Ann.  K«p.  U.S. Geol. and (Jeof^r.Hur. Ton-., 

p.  506.     Wasli.,  1873.     F.B.Houk. 
Formation:  Crf^tacoous. 
Location:  Coalville,  Utah. 

?  inconspicua  d.  e.  Meek.    (1873.) 

Sixth  Ann.  Bop.U.  S.  Oeol.  and  Gcogr.  Sur.  Terr., 
p.  507.     Wash.,  1«73.    F.  B.  Meek. 

Formation:  Crotaceous. 

Location:  Carlcton'a  coal  mine,  n(>ar  Cuatvillo, 
Utali. 

?  inconspicua    (Meek)    White. 

(1883.) 

Twelfth  Ann.  R<^p.  U.  S.  Geol.  and  Geoffr.,Sur. 

Terr.,  pt.  I,p.33,pl.l2,flg.5.i.     Wanh..    D^i. 

C.  A.  White. 
Formation:  GrctaccouH. 
Location  :  Carletou^s  coal  mine,  Coalvillo.  Utah. 

(?)    subfusiformis  u.  b.   Shuiiiard. 

(1853.) 

£xpl.  Red  River  Louiriiaua, by  R.  B.  Many,  p. 'MS, 

pi.  4,  fig.  3.     Wa«h.,     1853.     B.  F.  Shiimnrd. 
Formation:  Cri'tiureim^. 
Location:  Camp  Xo. 4,  Cr(j«8  Timbers,  Tux. 

(9)  tezana  n.  s.  Roemer.    (1849.) 

Tex.,  p.  413.    Bonu,lS49.    F.  Roemer. 

Formation:  Cnitaoeonn. 

Location:  Waterfall  nf»ar  Now  Braiiufcls,  Tex. 

(9)  tezana  Roemer.    ( 1852. ) 

Kreide  von  Tex.,  p.  40,  Taf.  4,  flg.  2.    Bunn,  1862. 

F.  Roemer. 
Formation:  Cretaceous, 
liocatiuu:    Waterrall   of    the  Guodulupe    lielow 

Kew  BraunfelH,Tcx. 

Btilimella  (Forbes)  White.    (1875.) 

Rep.  GeoKr.  and  Geol.  Gxpl.  and  Sur.  west  of  one 
hundredth  m^riilian,  vol.  4,  pt.  1 ,  p.  1U7.  Waith., 
1876.    C.A.Whit<j. 

?  chrysalis  (Meek)  White,    (1879.) 

Eleventh  Ann.  Rvp.  U.  S.  Geol.  and  Gfu;!r.  Sur. 

Terr., p.  238.     Wui«h..  1879.     C.  A.  White. 
Formation:  Cretaceous. 
Location:  Coalville,  Utah. 

(?)chry8ali8(Meek) White.    (1883.) 

Twelfth  Ann.  Rop.  l'.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  pt.  1,  pp.  32,  •X\,  pi.  12.  flg.  4a.     Wash., 

188:1.    C.  A.  White. 
Formation:  ^^'rvtarfuus. 
Location:   OarIetiin>  coal  mine,  Coalville,  T'tah. 

fonicula  (Meek )  White.     ( 1875. ) 

Bi*p.Geogr.  andGrol.  Expl.  and  Sur.  wiift  of  one 
hundredth  meridian,  vol.  4,  pt.  l,p.1t»7,  pl.18, 
ilg.6rt.   Wash.,  187r..     C.A.WJiito. 

Formation:  CrvtaceouK. 

Loeatlon:  Nortli  Fork  of  Virgin  river,  Utah. 


Eulimella — Continued. 

?  funicula  (Meek)  White.    (1879.) 

Eleventh  Ann.  Rep.  U.  S.  Geol.  snd  GiHigr.  Sur. 

T*rr.,  p.  238.    Wash.,  1870.    0.  A.  Wliite. 
Formation:  Cretaceous. 
Location:  Coalville,  Utah. 

funicTila  (Meek)  White.     (1879.) 

Eleventh  Ann.  Rep.  U.  S.  G«-ol.  and  Ge<»gr.  Sur. 

TeiT.,  pp.  3ir,,317,  pi.  9,  flg.  iihi.     Wosli.,  187B. 

C.  A.  White. 
Formation:  (-mtHceous. 
Locution:  r«.>alville,  Utah. 

inconspicua  (Meek)  White.    (1879.) 

Elcv'iith  Ann.  Rop.  U.  S.  GiMil.  and  (^'ogr.  Sur. 

Terr,  p.  2:^.     Wash.,  1870.    C.  A.  Wliite. 
Formation:  Cn-tun'ous. 
Loratioii:  Coalville,  Utah. 

Eumicrotia  n.  ^.  Meek.     (1864.) 

Am.  Jour,  Sci.,  2*1  ner.,  vol.  37,  pp.  218, 219.      New 
i  Hav^ii,  1H6*.    ¥.  H.  Meek. 

'  curta  (Hall)  M.  &  II.     (18€5.) 

Palcont.,  I'p.  3Ii»souri,  Sniitbson.  Cout.  Knowl., 
vol.  14,  N.I.  IW,  p.  81.  pi.  3,  figs.  10.  tt-fi. 
Wash.,  180:>.     Meek  A  Ilayden. 

Fonnatlon:  Jurajwic. 

Locution:  SuutliwcHt  ba-ie  Blark  hills. 

curta  (Hall)  H.  <fe  W.     (1877.) 

Rpp.  Gi>ol.  Kxpl.  Fortieth  Parallel,  vol.  4,  pt.  2, 
p.  2S0,  111.  7,  flg.  24.  Wnali.,  1877.  Hall  A 
Whitflcld. 

Formation:  Junit«ir. 

Location:  Ashley  cr^ek,  Uinta  rango,  Utah. 

curta  (?)   (M.   &  H.)    Whiteaves. 

(1878.) 

C-aniuiinn  Nutumlibt,  vul.  8,  n.  ser..  No.  7,  p.  403. 

MfHln-al,  1878.     J.  F.  Whitnau-s. 
Fonnntiiin:  Jnmssic. 
LoCHtiitn:  Iltacyouco  river. 

curta  (?)   (M.  &.  H.)    Whiteaves. 

(1878.) 

GjoI.  Sur.  Cnii.  Rep.  Prog. for  lf<7fi-1877, pp.ir»2, 

153.     Montreal,  1878.    J.  K.  Wi>iteave*. 
Funnatiou:  JunwMic.  ' 

L(.N*ation;  UtaxyouoA^  river,  Briti'«li  ('i>lunibiu. 

i  Euspira  (A^r.)  (Jabb.     (18(>9.) 

[  Geol.  Sur.  Cal.    Puleout.,  vol.  2.  p.  1G<».     Phila., 

iKfiO.     W.  M.  Gnbl). 

alveata  (Con.  »p.)  (iabb.    (18(K».) 


Geol.   Sur.  Cnl.  Paleont.,  vol.  2,  p.  160.     Phila., 

1JSG9.     W.  BI.  Gabb. 
Formation:  Cretaceous. 
Location:  ('alifomla. 

-  coalviUensis  White.     ( 1879. ) 

Eleventh  Ann.  Rop.  V.  H.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  237.     Wasli.,  1879.    C.  A.  Wliite. 
Fonitat  ion :  Cretiiroou*. 
Location:  Coalville,  Utah. 

-  coalvlUensis  Wh  i  te .     ( 1 879. ) 

Eleventh  Ann.  Rpjj.  U.  S    (JjhiI.  and  Gei»gr.  Sur. 

Tirr.,  J).  310,  pi.  4,  fign.  2a,  h.     Wash.,  1879. 

C.  A.  White. 
Fonuation:    Cretuct'ous. 
I^M-atlun:  Coalville,  Utah. 


NonTii  AMEHKiAX  iiKsnznir:  invetitkbrata. 


Bnaplra— ('on  I  ■  ii  ii  i>il . 

tabiilata  ii.  n.  (Jnl.li.     (iwni.i 

T.-1.  a,  p.  iwio,  |.i.  as,  fig. 


t.    Phik., 
Lmlli'iir  Sl< 


nr.bH.  D»r  Arlvorlil, 


Hn<)  ll«ip,  8nr.  Thit..  pp.  23T.  2 


<i  SIO,  h 


Eatomoo«rEUi  n.  |^.  Ilyntt.    <I8T7.) 

Hiip.  G"ul.  Expl,  Fnrtittli  Pumll"!,  Tol.  4,  pi.  I 
p.  1».    WMh.,  I«ri.    Alphein  njHI. 

lanbei  d.  e.  Heek.     (1877.) 

It«|^  Iwl,  Eipl.  Furtiolb  runllcl.  Tot,  I,  pt.  I 
pp.   1211-138,  pi.  10,  Op.  a,  «*    WMh.,  ISTl 
V.  D.  Hwk. 
FomidloD:  Triaulr. 
I«nlion:  Kfw  Purs  I>SHtiiT>iino'>D<>ln>,  Nar. 

BziUfuau*  D.  BubgPti.  Uabb.    (ISTG.) 

Proi-.  Ar»fl,  Nul.  Sdl„  Phllii.,  for  ISTH,  pp.  518.  ST' 
Phils., mc    W.H.fialib. 

BxoByran.g.  Sbj.    (1820.) 


-  arietlna  d.  b.  Roemer.     (1849.) 
T<'iu.pp.3U7.:i9S.    T)i>iin,  IMS.     Boamrr. 

iM'tliint  Wuo    amp  ind  Hladon  hjlti^  ni 


—  ailetliia  Roenipr.     (1852.) 
Kn-IJ*  TUB  Tbim,  p.  BS,  T»r.  a,  flg". 
Bunu.lRSS.    F.  RwnKr. 


is.->i,  |..  sm,  pi.  v4.  niiK.  ;i,  *.   FkiU.,  luo- 

IHM.  T.  A.  Cniin4. 
FuriiialU.n  :  OpIvmih. 
I,<-'iitu>ii :  snii   F*ll].«  rr«-k.  nnr  Biu  Gnndr, 

HVI.ni  Ti'i. 

columb«lla  ii.  n.  Mwk.    (1876.) 

Ri'ti.  K\|>i.  Kx|nMt.Siiiiiu  >'i<.  X.  lli-i..  (•>  Jnnrilan 
nf  Gniiil  «iiil  fireiii  riven,  n'-  '-*,  1*5.  pl-  1. 

ForaiHtion  :  rtoliu-.'uw. 

Udii.'.i. 

columbella  (Meok)  White.     (18M.1 

FiHirlli  Ann.  V^.  V.  9.  Iii4i1.  Knr..  ik  Ml,  pl.  Kt. 
flKs. .'.,  e,    WMh..  1S«.    C.  A.  Willi.'. 

L»'iitli>n  :  t>flnlli<-rn  titiih  ami  uljimnt  purU  iiT 
Ni-K  MBxi.'.i, 
costata  u.  a.  Sny.     (1820.) 


-coBtata  (i^ayt  Morton.     (1828.) 


-  costata  (Say)  Morton.     (ISW.) 


lAUtl.in  :  S-nr  J-mj  to  Hmlh  Oitollini. 
-  costata  (Siiy)  Morton.  (1834.) 
.".miip,  Ori;.  Ttrm.  "n't.  Or.  1',  S..  p|i.  v.,  on,  pi.  e, 


arietiua  (Roem.)  Conrwl.     (IW4.) 

Il<i]>.  U.  S.  una  Mvi.  BoiKi'1.  Sar.,  rol.  1,  pt.  i,  p. 
l.'iS,  pi.  7,  llip..  ln-».  WMh.,  lll-^^.  T.  A.  Ci.n- 
md. 

arietlna  (Roem.)  Wliite,     (1884.) 


Iflmtl.m :  Tnw. 

aqnUB(Gol<l.)  Whitp.    (1884.) 


CoatataiSny)R..ciiiPr.     (18l!l.) 

l.i--i.1iM«  :  l'.,I,.ni.l..rHer,  iMKr  An.liu,  Tn. 

costata  (Say)  [tontiier.    (18.~i3.) 

I  Kr,. v.m  Ti-in'.  p.  Ti     BOiill.  1MS2.     F.  Ui.r- 


anrlculaiia(Walil.)(^tedner.  (1870.) 

Ml,    BiTlin,  inn.    H.  f;r,-lii.T, 
runaUloB :  OMuhidi. 

L-H-nllun:  X-nrW.HMlliuc;,  H.  J. 


ooBtata  (Say)  Conrail.    (1854.) 

Ki'P.  r.  K.  MHl  Xri.  Diiuul,  flur..  tdI,  1,  pl.  t, 

iip.  i.-.t,  i.'.i,  |ii.  n,  fli^i.  I.  s;  pl.  10.  flu.  i:|ii'  », 
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agyra— C'oHtitnii-il. 
-flitbelUta«i«litr.)Marcou.    <IK'>M.) 


Exogyra— Cnntiniipil. 

coatata  var.     r»tirnil.     (m'l'.J 

H.|..i:,N.  ..K1M..I.  I(.™.rt.  Ki,r.,  ml.  1.  n 
IM.  Ill,  8,  dg.  1.     WoiOl.,  1I.-/I.     T.  A.  I'un 


ririMlKi 


-coatata  (Kay)  Eunn 


ni.K  Tti. 


1  ArlMi'Lla :  liml- 


-  fariiloulBta  n.  a.  White.     (1»79.) 
I'r.i.-.  U.  8.  S.t.  Sim.,  vol.  i,  pi.  i,  |i|..  VJ 1,  SB 
T'[.  4.  flR.  »M.     W«li.,  lasl.     SiiillliMm.  HI* 
''.<1I..  Tul.19.     tt'Hii.,  IMU.     C.  A.  WhIM. 


oostata  (Say)  Cook. 

(IPGB.) 

DB.  B«|>.  G*ol.   Sur.  N.  J. 

fli!.-.p.»U.    Nw«k,18«« 

coataU  (Suy)  (Jabb. 

(187C.) 

rdr.  A«4  S.l.  B.i..  Plilta. 

fur  IMn, 

PI.II>.,mB.    Win.H.Gsl>b 

<>rau(i<in:  C*it»»oni. 

jintluii :  GturiirtuoB,  uiil  1 

ro  mllifl 

toniioulata  White.    ( 1MH.1.) 

r>.'irtli  Ann.  Ui'p.  U.  S.  llM.1.  nnd  li»>Br.  Sii 
T.  IT.,  M.  1,  i-U  11,  Hpk  Ai.'i.     W»-l..,  I>«1. 


-  fiagoaa  n.  h.  Conr&d.    (1K>5.) 

Vux.  .<<ad.  Kut.Siii.,  PLilk.,  rurlMt,1«U.[ 
■'hill.,  la^A.    T.  A.  Oonnil. 


(Say)  White.    (18S1.) 

Funnli  Add.  Rrgi.  U.  !).  GidI.  Sur..  ]>.  3IH 
Al,  flRi.  1,  S:  pi.  61,  flgL  1,^    Wh.,  IRK4. 

—  costata  (Say)  Wbitfielcl.    (1885.) 

Muiiii.  I',  lit  U«i1.  eor„  vul.  9,  i>p.  3»-ll.  pi.  s, 


["Tail.-ii :  Botareii  K1 1'uu  niMl  I'r.iuK-n. 

-firftgoaa(Cori.)  Wliitt).    (IWM.) 


<w-(ta 


uf  Iha  Riu 


—  fimbrUtau.B.  Conrad.    (18."m.) 

Vnc.  Aad.  Km.  Sil.,  Pblli.,  for  ItM, 

:«»).    Tbll>.  laM.    T.  A.  r«i.wl. 
FommtlDD  :  CrrlVHnni. 

—  fimbilata  Conrad.     (1857.) 
Hop.  11.  S.  ami  Hrx.  Rjanil.  Rur..  ml.  1 

lw.pl.T.ni!..*.i,h.     Wa*li„  l»,'.I.    1 


is:a  I 


I...1.11.1II :  iiwl  I  r.'Hli.  tl.r«  nillra  Doitb  of  Iha 

l..»i.  or  RIpl-T,  »iw. 
-iiitemipta  (Con.)  White.    (18S1.) 
t-...,TIIi  Ann.  Rap.  U.  8,  Owl.  Bur.,  p.  SOS.  Wjuli., 

l-HI.    C.  A.  Whila. 


j  laciulata  ((hildf.)  Credner.    (1«70.) 

/.■itwh.  I>f utacL.  Gatit  <;ea..  B*di1  H,  pp.  tli.  aw. 
Ikrllii.  iniO.     II  Cmlofr. 

j  L..'Hll»n  :  HftrVioi^baTj,  K.  J. 

;  iKvluaoula  II.  1.  RoemoT.    {18W.) 


tyvHD  Kaw 


(OUTII  AMEHICAN  MKSOZOIC  IWKRTEBIUTA. 


Exogyra— ( 'uiitiiiiied. 

iBBvluKiUa  Hoenmr.    {18r,2.) 

Krrld.'  T.m  T-i..  w.  !i).7l,  Taf.  1),  Hip.  So-r. 
B-'Un,  IVIK.     r.  Bunn-r. 

Irivatlnii :  Ciuu<n|[  nf  1>i<-  (-n»1-i  l>.'l«<>-ii  Ki>k 
BniinfolH  mill  Uhn  Autoiil.i.  Ti-i. 

lEeviuactila(Koi'm.)(.'<>nTnit.   (IK5T.) 


Bxogy  ra—  CoDtiiniei]. 

pUcata  KJnlilf.)  Croitner.     (1870.) 

/.•it-cli.   ItaiilK'h.   Il.ul,  Ot,  HkiiiI  2^   pp.  Ma, 


—  laeviusoula  (Itoein.)  White.    (IHT'i.) 

Mw  hnn'lri'dili  niTlillin,  tul.-l.  |it.  I.  |i|>, 
1»,  pl.lT.Hici.  £'r-l.  Wwli..]";.'-.  C'.A.W 
riimitluuMlrria.'x'iui. 


I^H-Hiaitii :   3THuy  i-1ai'i>»   n'4T'   Xi-w    Druiiif^1% 

-  ponderoMi  llocnier.    (1K>2.> 

KrtUlf  v..n  T.i.,  p|,.  71,  73,  nir.  •,  fi(L  Sa,  fr. 


-lfevinacula<Kuem.)  WhitB.    (IKHl.) 
Faiirlh  Auii.  Itrp.  r.  K.  ti-^i.  Kur..  |i>.  ^Ci:-. 
iJ.  r-l.  tttt.  :i-.V     W.-li..  IhSI     C.  A.  Wlii 


mattaetouiaiia    (d'Orb.)  Cuiirad. 

(1857.) 


ponderoaa  (Bouiii.)  Sbnmard. 

(i8r.:t,) 

Kipl.  K-i  Rlicr.  Loiii-iiaiii,  1.;  R.  H.  Han;,  p. 


-matberonlauadl-Orb  }Wliiu-.  (188J.)  ; 


-paraaiticaTi.  ».  <in)i1>.    (Iki>I.) 


poudttroM  (Uiitiii.)  White.     (1875.) 

;  ll"f  '-""Kr.  atvl  <iR>L  Kx|il.  ami  Siir.  mM  of 

I  OIK'   JiiiiiJkhIII,   lli.TlJimli,»ul,  <,ih.1,|,|i.ITS; 

I  n:i,  H- U, dK^ Id-.'.  Wadi.,lf:s.  i.A.wblic 

K.TmMi.'ii :  rn-H.-ni* 

1 »liiiii :  Kii-t  ■■f  liu|ini.-il.iiW»  Tltlgi>,  riab. 

ponderoaa  <l{i>(nii.nviiite.    (1884.) 


UcuIUii:  TCTOi  Om.  -w-"-  r..t.<..>ii:  r..ii..ii- 

-patasltlca  ((liilili)  WliUn.    (1)4X1.1 


plauoaplrites  ((iuMt.)  Cmclti 

(l»7it.) 
)!pII--Ii.  UmiIi'Ii.  n<-l.  I"-.,  i;..i.<l  l-j.  ji. 

B-Tliii.  lllTI^     II.  i-r"1r.'  r. 
FiimMll-n  :  l'rrlm'--»i. 
I^hmI'-ii  :  Xi'K  Ji'iuj-. 

plicata  (I.aiit.  h|..)  (iu1>li.    i  isnn 


«  (Kui-iii.)  Sliiiinanl.     (la'A) 


Exogyra— C  o  uti  n  ued . 

tezaiia  i?i<eiu-)  lilnko.  ( 
Bff.  Kxpl.  mJ  Snc.  P.  II.  ».  MiMtM 
Foclfli'  W1UI,  tel,  2;  H*ii.  lieul.  1 


NORTH  AMERICAN  UEdOZOIf:  INVERTEBItATA. 

!  Gzogyra — 

i  «!'■  " 

F.'i»ii.ii. 


uaol.  Wb 


)  White.    (1831.) 
...  n;s4,    r.  A.Whjtt, 


—  valkerin.  s.  Wliii 
EIrnulI-  Ann.  U")>.  U.  « 
T*rr.,  p.  «!<,  111.   1,  «««.  In, 


(lUTfl.) 


tooMlou    B>l«do,  B«U.:niiiil.v,  Tm. 

walkeil  White.     (ISSl  ) 


-  wlncbelll  11.  B.  Whit«.    (ItfTLi.) 

Pn«.  r.  K.  K»t.  MiiR.  ir..l.  3,  It.  -i,  |i>.  -."jl. : 
pr.  2,  Am,  1.  S,  pi.  3,  Ufa.  I,  i.    Wuh..  ii 


—  ip.  nndet.  Tiuoat.    (1^0.) 

nnii  OhuI.  Bff.  T*nu.,  11.  K.    S-jAiyU 

ronii»BeB    CnlKKiiM. 
Lnsllun:  McS»ir»  c^iiiitj,  T^iin. 

—  sp.  nnd»t.  Roomer.     (IkQl'.) 
Knikl*  von  T(I.,  p.  T^    Duuu.,   }!-ji. 


I.K'atlun:  Bu-'li}'inunnhi)iii,IhrMiiil1wiBurllii<r 
tl.cniil.ilHlMlli'1ilg|iik<.NDrtIl-«itT>rtilnrj. 

FascicUiia(l4Uii.)  Uubh.    (IUHJO.} 


l!■U^  |i.  -Mk    I'ljiln.,  1tiSi>-l«ai.  W.  U.  (;»bb. 
(I-ain.  typieiil)  Meek.     (ISTO.) 

Ilf|..  Ii.  S.  (■..■ol.  Sur,  Trrr.,  vul.  n,  |..  .I.M.   WiifJi., 

-  bticcinoides  n,  s.  M,  &  H.    (IMIi.) 


^  bucoinQide»(M.  A  II.)  Meek.  (1876.) 


4.  M.  «.  H.    (IKWi.) 


:.,... 

-  wlncheUl  Wh 

Tw.mh  Ann.  llfp. 
lot.,  pL   1.  p.  W 

zmi.   c.  A.  wi.il. 

FormntiDn :  Oh'UL.'. 
LoailUri.:C«1IIiio.< 

te.    (1883.) 

pi.  la,  flg..  I  .,-1.   Wi..i.., 

wlneheUl White,    (im.) 

hoilli  Au.  bp.  ('.  H  Ur.,1.  Siir..  |>.  »T.  |.l. 
41*.  *g»  S.  Ti  pi.  .^1.  «»^  1,  a.     «V1...  1-^.J. 

?  lo  II.  ■>.  Udlili.    (18(i4.) 


11.1.  i-e.  pi 


»t,  hk-  214.   riiiiH.,  ii 

l,.HjlluU;  NmrFuH  Ti'jun.  T^. 

-?lievlusaula  ti.H.  Uabb.    (1861.) 

Ii..i.l.  Sur.  Ci.1..  P.1I.-..I.I.,  vi.l.  1,  pp.  irxi.  loi,  ,,|. 
IV,  lijj.  i-..     I'lillu.,  IW4.     11-.  H.  Ii.lil>. 

l.mti'Xi:  l(«l«w  ..«l  In  (ho  Nuunl  Diablo  db- 
irigt,  Su  niCKO  and  H.ctlni'ii  Bulla  H<wl 
[■Vint,  Hill  DiiD*,  nnir  t'lu^lun,  (^U. 


iuTMion     Wmo  (imth  un 


—  nodulosa  Wliili 


NOUTH  AUKItlCAS  MLrfOZOIC  LNVEnTEBHATA. 


[wj 


BlnuatBD.  B.Gabb.     (IUHM.) 

<i«.>l.  I'm.  Tit.  pHlKnt.,  vol.  1,  p.  lUI,  |. 

Lo™ii..ni   Alll«    crr.-li.    ii«sr  tVirl   Tv 
Slaokilu.  ■.  (jsbli.     {18r>l.) 


-  Blackil  tiubb.    (lljTti.) 


(CryptorbytlB)  cheyeuneUBls  (M. 

&.H.8|i.)  Mvuk.    (IHTti.) 


(CryptorhytiB)  coDtorta  (M,  ic  H. 

Wbitflcld.    <lt)t)0.) 


(CiyptorhjUB)  crsBalcosta  u. 

UBlib.    (IHTli.) 


PblU. 


kiiL.  fur  ia;o, 


LuiUian:  PktBulu  ciHk,  Gl 

(CTTptothytU)  flezlooBUta  (M.  &. 

H.  Bp.}Meel[.    (IHTC.) 

IU|k  I.'.  8.  niml.  8ur.  Tiirr.,  ml.  »,  p|i.  3117,  :<i  K, 
111.  I>.  ■(.  V,  wid  fit.  *t  p-  3^.  Wuh.,  IJTrl. 
r,  B.  Hnk. 

Foruliun;  Cr-IC'Wii-. 

Ilftj  niil'j  tniuitt-inumh.' 

lCryptoihytis)rualfoitiilB(M.A'  H.) 

Whilfteia.     (1»)*0.I 

llC|i.li<vl.  lllw'k  IIJllH  of  link.,  |it'<  121.4^.-.  p). 


tnvk,  BIikIi  liilK 

—  (CtTptorbTtlB)  keiil  i 

Pn.-.  AcJ.  Nal.  fW.,  I'hil...  li 


B<Hr  l<>ii>i< 
a.  liulib 


FBBcfoUrla— Continned. 

(CiTptorbytiB)  obliqnlooBUtaD.  b. 

Gabb.    (1876.) 
ITm.  AcaJ.  Nu.  tk'i.,  Phll&,  rer  ItiC,  p]>. »), :» 

piiiii.,  ina.   w.  u.  litiib. 

LaciUuD^  N-unli  I'lnUiui. 

(McBorhytla)    graoilttuta  He«k. 


-  (PleatoohelluB}  aUetii  n.  s 


—  (PieBtocbeUus)  cretao«a(M.  &  H.) 
Meek.     (ttlTU.J 
R-p.  V.  n.  Ii«-r.  Kiir.  T<Tr„  TuL  ».  i>p.  »»,  3CI,  xl. 
31.  if.  '.U.i.    Wiiali.,  18:0.    F.  U.  llHk. 


—  (PiestocbelluB)  culbottBonl  (M.  A. 
U.)    Mi-ek.    (1676.) 

■ji,  og.  u-/,  uid  flg.  41,  p.  Ma.   wiuit.,  im;«. 


(PleBtoobvilDB)  oulbertBonl  (M.  &, 

H.)  AVhittti'ld.    (1880.) 

Iti^p.  Giul.  Bluk  llilll  bf  Slk.,  pp.  t£l.4'24,  )il. 

ia,ai[,  11.  WMh,.  iKM.   B.  P.  WLiiMd. 


—  (PtsBtochoUuB)?  Eolpiuiu 
U.8p.)Meek.     (ISTG.l 


KOr.TII  ASlEltlCA.S   MliSOZOIi;  IKVKUTEBRATA. 


127 


FaBCiolaiia—  Cmi  t  i  ii  ii  cd . 

up.  uuiici,  Hii:.    iiMsy.) 


('■.nu 


Fasclpora  (il'OrU.J    ii.  &,  Ii.     1 18<i2.) 
Juur.  Ariul.  Niil.  (ki,.  IMiihi..  vul. .',,  -M  Mr.  l«il 
IViU,  i<.  1'^.    I'liiln.,  IW£,  iniS.    lill'k  «  ]I«i 

ameilcaua  n.  B.  U.  A  H.    (IKtiU.i 

1*«3,  ).|i.  li»,  If-i,  pi.  SI.  l1g.M.     Hif..,  icii 
IWl    Uml>l<  1  llivii. 


dullirn 


rn-'k,  N. ; 


Faujaaiaii.  g.  d'Oib.     [1((35.) 


octoUratus  n.  a.  Coiirad.     (WiK) 
Joii     Acml.NiI  Arl.,Pim*.,Tul.».'M»r.,1'!.'-.1- 

ii»8,  |i.  iLi^  )>).  3i,  flu,  8,   riiiii..  t8.hi-is:>«. 


u)  granosua  u.s.Shuuiaid. 


—  Id'Orb.)    Deior.    (itW.) 

arnnp.  E.'l>ii>r>i>lei  K-—.,  ],[,.  ;iii;,  ;ii;,  r„ri.  s 
Wlcabnl',  tK.'«,     E.  ]).>..r. 

—  floisaUa  iMort.  »\i,)  d'0r1>.    {l>S'''i- 1 

r>1«iill.  Fmi.ni-',  K.'hlu<iMi4  Irn-fuli-m.  J-rr. 
Cn-t,,  I,  !>iiiirinF,  |>|h  :il!i.  :isii,|>1.  'JZi),  lijfi. ;.,  li. 
Puil,  lUI-Hiiai.     A.  d'Hrliiyliy. 

LonttuB :  lluliiwun-  .iu<l  •  'liisiii.i.'iik<'  .-miial. 

—  floreallXMor 


UDtJ.T« 


*]■.]  Dcanr.     (ItOK.) 


Fsniini  (Muutfort.)    Wbiio.    (im).) 

Bull.  U.Ci.ncoLKiir.  \'...  M,|..  ;:ii.     Wbh  .  I>»! 
C.  A.  Willie 

nuiolduluan.a.    Whitu.    il»^'.*.) 

Bull.  U.S.  flwi.   Sur.,  .Nn.  .-.I,    |.|..  1H..JI.    ,i.  I 
tig..  12,  l;i.     IVj.1.1..,  ls^:>.     C.  A.  H-l,i,„. 


FilifaaolgKi-a  d'Otb.    U.  ib  II.    (18«i3.) 

J^        A,mJ.  nmL  Ikl.,  PIlIU,  Tul.S,  Uw.,  IWRt, 
IBC3,p.I>j£.     l>liil>..  Il*n^,  ISCX    OubbAlluni. 

msKKra   d'Orb.)U.&H.    (181)2.) 


■J.  i««s. 


Form 


Flabellliut   cordata    (Reusa)   Credner. 
(1870.) 
Ki'iiv'li.  IiHlKh.  OttA.  tilt.,  BuDdlS.ii.SK.  B«r- 


Flabellum  (Ltswtuuj  (jalib.    (1S60.) 

J.mt.  Aivl.  11.11.  IkU.  Phllu.,  Vol.  4,  -Ui*T..  \KS- 
mi,f.3».    FhlliL,  IL-«-l(>Uu.    W.U.GiMi. 

-  Temraidlaiinm  n.  H.  l.iulib.  (lti<$4.} 

il«>l.  ttar.  Cul.  1-akuDt.,  ?ul.  I,  p.  -sn,  ,,i.  is.  o^ 
IWi.    I^lbi.,  IKM.    W.  H.  Uiibli. 


-  •tiiatnm  (ii.  &.  11}  tiabb. 


Lonliooi  (Wifuruw. 
-  bonill  Gubb. 


FtUBtra  (Lam.)  Morton.    (1839.) 

J.Hir.  AnJ.  Xil.  ft'l.  rhilm.,  Tul.  <;.  ix  h 
IKU,  p.  24.    l^ilU..  l»^-|iUI.    S.  li. 

lAnt'Mi:  UlicTlailfr  tnrli,  i:iuurw<--r 
S.J. 

—  Mgeua  n.  a.  Murtou.    (IHIIl.) 


.NUKTH  AMElUtLVN  MESOZOIC  IS  VERT  EUR  AT  A. 


Flustra — Con  ti  n  ued. 

up.  iiudut.  Muriuii.     (1830.) 

Am.  Jour.  S.J.,  l»t.  wr.,  v,)l.  17,  i>.  a 
Usirn.  tmi.    ».  G.  M..nr,u. 

Locatlun:  Gloucwtrr  I'lianly.  N.  J. 
FluBtrella  U.  &  H.     (1863.) 


j  Fulgnraila— Con  till UKd. 

I  iiaTaiToensia    (Slinm.   sp.)   Whit- 

IVPH.    (IMTD. ) 

[ifol,  .•Jilt.  (Vn.  Ml*  F-m,.,  lul.  1,  III.  t.  jip.  in- 
ll;..pl,  li,  flw.a,a.i.    Munlnul,  ISTW.    J.  F. 


oapistrata u.  a.  O.  &  H.     (I)j63.) 

Jour.  Acul.  Nsl.  3cl..  I'hil.i..  vgl.  n,  J.i  .it..  1M2. 
IPai,  |i.  lUI.  pi.  IM,  ll|[.  U.     tlilla.,  lUti'J,  ISO. 


-  cyllndricB  ii.  h.  0.  &  H.    (1R62.) 

Jout.  Acail.  Nut.  Scl.,  fliila.,  v.>l.  s.  M  -rr.,  lilSl 
18*3,  p.  1«1  [pi.  atli  fl«-  ■<»■     Pliiln.,  ISK,  ISM 


tcuulstriatum  u.  a.  WhitUe 

(IMC.) 

MonK.   I".  6.  <■;.«!.  Bur.,  igl.  II,  pt,.  13S,  14< 
ini,  fle.  15.    V'Hh.,  11(115.    IL  r.  Wliiill.-ld. 

i:«caliuu:Ile.,U,C.Sch.nrfii|iil».MMHior«, 

Froudlculttila  ?  stropliocoiinB   Ehrxu- 
Iwrg.      1851. 

Wikrojicologit,  tit.  :H,  IIb-  H».     Lwpiig,  I 
C  O.  KhrenlBTg. 

LiicatiuD:  UinlHilppl  r-El"n. 


hilgaidi  n.  a.  Whit«.    (18WI.} 

Bull.    U.   S.    (inil.   Sur.,  KilM,  iip.'.'S,^,  pl.3, 

it*-  -  »'!  •>.    Wiuli.,  1HI%    <'.  A.  Whit*. 


Fnlvla  (Uioy)  Whitlield.     (1884.). 

HimK.   IT.  a  □"f1.  Sur.,  rul.  »,  p.  133.    Wuh., 
1>85.    R.  r.  WhilBfSU 
tenul«n.  8.  WIiitHeld.    (1885.) 

Moiiu.  V-.  s.  Ueui.  Sur.,  vui.  a,  |i  US,  pi.  at,  flg. 

B.    Vitali,,  In.--,.     IL  p.  WliiiHfld. 
rcnnuitiuii;  (^^HM'uua. 

Fuaiu  (Klein)  Cuuiuil.     i\il5»,) 

105)1.  I>.  332.     I'lilln..   III5S,  KSa.     T.  A.   C'ou- 
nul. 

-sp.  Credner.     (1870.) 
Zflld'h,   Ih.nlhh.  ilpul.  0«.  BiDd  Ti,  p.  237. 
lliTlin,  VTIi.    a.  rndatr. 

Lo(iill..n   How  Jsnfj. 

-  (Bmg.  typical).     Meek.     (lK7fi.) 
Ufp.  r.  .■*.  "i"'!.  Siif.  Tt.rr.,  vol.  3,  p.  373.  W»li., 

l^fi,    F.  U.  Mnk. 

-  anitus  n.  a.  Uulib.     (18&1.) 


—  aTerllUl  n.  B.  Galili.    (18G1.) 

G«,l.  Slir,  ■  .1.    l'„l,H,nt.,  .ol.    I,pp.»3.»4,pl.l8, 

(Ik. ;m.   Phtia. ism.   w. m. Uahis 

IxiciUuiii :  TuKui  ■prliiE',  Tehain*  couuly,  Cui. 

^jeUallxaUu  u.  b.  Conrnd.     (1858.) 
Jouf.  a™J  N-*t.  *■!.,  fhtliL,  vol.  3,  id  «r..  Igsa- 

l».'ii(.1i.  331.  pl,»i.  flg.  IT.    FbilL.  less,  18611. 

T.  A.  Connol. 
F.-nii>lli'n :  l,Tvlm:i...«,. 


LonlliRi:  liinr  r> 

tv. 
Falguraria  (Srhuniscker)  Wliite.  (1889.) 


gabbl  n.  s.  White.    (I8W.) 


I.DCHtloii:  NcHT  Cnilcrillli,  Butt>  »niiily.  ('■!. 

-gabbl  White.    (I8H!t.} 


li.Hnut  ItipW,  Hl«. 

callftjniici»<Con,)  (Jabb.     (1864.) 

V     M        -..    K-   1      I        <iB>I.dur.tW.P»i™ii.,vl.  l,Pii.6S,  m.ft.i$, 
.,  ao.  61,  p.  11.     Biwh.,  j  Bipt  ai,\  30...    l'hll«.,l*H.    W.  M.HoW,. 


cheyeimeiisU   ii.  s.  \V  li  i  t  H  e  1  d , 

(1877.) 
U.  A  iin^t,  u,l  1H,.,|.   *nr.,  R«ky  MoiiuMiB 
[TKloii:  i^'.Uni.  It'p,  l>>hHinlBliu'kliilla,  p.  37. 
Wuh  .  IkTT.     R.  p.  «-ililth.M. 


1,  BiHi'k  Lillf,  iwk. 


XCHtTH  AMEKIUAS  MESOZOIC  INVEHTEBKATA. 


FuBiu — Co  II  t  i  [1  ued , 

^cbByeunenaJB  Whitfield.    (1880.) 

Rap.GBL.1.  ]llii(.'kHllliftfDak,.  vp.  4^4,1^,  pi,  1^, 
if.  a.    'Wut>.,l«au.    M.  F.  Whlidald. 


H.  &,M.  (1854.) 
Id  Sci.,  lul.  s,  n,  1.  pp 
.    CunbrJdgi  iDd  Boa 


LaaUDn  :  Hagv  avei, 

—  cootortns  u.  i.  M.  &  H.    (lS5(i.j 


oulbertBoni  n.  a.    H.  <&,  H.     (1856.) 

PriK.  Acu).    Kill.  8ci..    FhilL.  fur   IBAfl,   p,    K. 
ThilL.IBS?.    U«li&Hijd<n. 

LocatloiL    UorcauEndiiifpoflt.  K«br. 


1.  M.  &,H.    (18!>e.) 
Proc.  Arsd.  N.I.  Sci.,  Pliilfc,  fiir  IgSO,  p.  85. 

Pblll.,  1U7.     Me,kiH>yd>D. 
IttmwtLon ;  CntMcaouj. 
Loation  :  Mcniui  tmlJog  poal,  Nibr, 

dlaboU  a.  b.  Uabb.    (186i.) 


£eznocaiitatuBn.  a.  H.  ibH.  (1856.) 

Ttm.  Aod.  SM.  Sit  ,  Phlliu,  for  IKM,  p.  ■«. 
PMliL     «aT.    Hmk^BBj-deD. 


n.  B.  G 

abb. 

(1861.) 

a«l.  Sir.  VU 

PUmiiI 

.  p.  HS.  1.1. 

il,  Bg. 

108.     PtlllL, 

M.C 

I4>. 

LmlloB :  K« 

M>niD«. 

SBjpiniaii 

UB  n.  I 

M. 

A.H.     (1*15«.) 

tnx.  A,^.   N 

.'.  Set., 

PhLU 

tgr  la-* 

I'hil...  ll^T 

M,..t  i 

H.yd 

FonutiDn:  Cntivwai. 

La»thm:  Hon 

■-ulrKlt 

xv* 

.«l,br. 

heydeni   u.  a.  E.  Jc  S.     (1857.) 
Tnn.  And.  BeL,  9r.  Uuls,  vnl.  i,  isr«-ni6<i.  j, 
41.     81.  LdiU*,  I&-«-IMV.     Kviqk   a  BLnniiri 


iiolmealaaaB  u.  h.  Uabb.    (1860.) 


PuBUB— Ciintiiiued. 

intertextua Q.  ■.  U.  4.H.     (1857.) 


1-blJ..   I. 
FonnHlLOD 


I.  Scl..  PtaiU.,  fur  1 


LocmlioD  :  Suclft  [flu 

<la. 

-  Idngli  (Gabb)  White. 

(1889.) 

Bull.  U.S.  OwLSiir. 

No.  M.I 

411.    WmIi..1M!1. 

C.  A.  Wliltv. 

FoimUion   CieUMO 

Lootllon-ShcHpjK 

taland. 

—  nuutines  n.8_ 

(Jabb. 

(1861.) 

<J«ol.  enr.Cl.  Palco" 

iip.8i.si,  i.i,  le. 

GlM.. 

FDnulInn ;  Cn.ticcD 

Lwdllon:  Biilln  n« 

polDl, 

-  mathewBouli  D.  i.  Oabb.    (186i.) 

Owl.3ur.C»l,P.U..«Q 

.,Yul.l,p.SI,,,l.l»,llB.3S. 

Philt.  11(64.     W.  M 

Tatmuion:  CrFloccml 

■tut  of  MOUDI  IHk 

1-1  Cun, 

>,  auulb  ol'I*  of 

Mouul  Pi.Wu.  fid 

_  mezlcanus  n. 

B.  (labb 

(1869.) 

G»l.  Biir.  Ol.  PilMD 

.'ol.S.P 

2S»,l.|.3.%«g.2. 

Phil..,  1M9.     V.K 

Loollon:  Hlom  de  lu  CoDcbu,  D^ir  Arl>«:lii. 

Bonan.  Hrilco. 

-uewberryiii.B 

M.&. 

H.    (1856-) 

Proc.    \<«>l  Xol    A- 

,  Phiii, 

tor  IB56,  p.    M. 

Phin..  ln;.T     :\Wk 

«  HhjiIpii 

nebiascenefB  u.  b.  E.  Jb  8.    (1857.) 
41.    «.  LoDlt.  UM-leeo.    Ertiu  Jk  Sliununl. 


>.  332,  111.  S^  Kg.  II 
on;  CrpUnfni*. 


Bull.  t08 9 
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FuBUB— Continued.  FuBna—Coiitiuueil. 

(?)pedeniali»ii,  8.  Bueiiiur.  (18190  ' Taughaiii  u.  a.     (M.  &.  H.)     (18^.) 

ruFDuiiun    CrauivaH      '  IM.    Plilln..  Ii^.     ll»k  *  Itkiik'ii. ' 

L«aU"ii;Tt«)irlcli.buiK.T«.  I'nriiial1..ii:  JiiMil.m   uf  u|i|.r   i;i.'tiircui»  ■»! 

pedomaliB Huuuiev.    (inr-a.l  1        , .^'I,',''^','"''*   '."I'Tii"*' 


l^'utlun:  IVnlBri.'Iubniii,  Tei. 

-retlferu.  a.  Gabb.    (IHUO.) 


(BziUfiisua)    keiri    u.    a.     Uabti. 

l8-(i. 

Cnv.  A,-.J.  N.l.  *  r.   I'liila..  r..r  lUTr;,  p.  aT«,  1>I. 


-BhumardUii.  ».  II.  &^  M.    (ISH.) 

III.  n.  rljii^  •'■u, '-.    i'uibrld||»  It   IVi>ti>n,  1b3'> 


iHemifusuBj  coopeili  ii.  a.   Gabb. 

(IWl.) 


-Bhumatdl    vH.    &    M.)    Whittleld. 


(Heinifusua)    horiiij    ii. 


(?)teiinllliieatati.ii.H.  A  M.  (llMl.) 

ll.'iu.  Am,  \-:.ul.  Aru  auil  Sri.,  vol.  5,  >•.  •„  p. 
asi.  i-i.  s,  Biri  ik--^«Nii  Su  .■.  (."KuiTiJgB  s 
BivtuB,  ]!<:<:■.    Hall  Jt  M>'«li. 

l^.ntl'Hi^  Snilr  rirA. 

tippana  n.  s.  Coiirail.     (1>«H}.) 


-  triVOlTUB   II.  t 
l,BB..-..     11.ilH..I 


—  tumlduB  II.  a.  (ialib.     (1809.) 
Geul.  Siir.  i*l.  I'nlniDl.,  \ol.  8,  |i|i.  l^.l.iu,  p].  M, 

flu.  33.     Plilli.,  I8i».    W.  U.  Gabb. 
FonUlxn:  c:rrl««>w. 


iHeptun«a?)  gabt>l<Mi'ttk)  WliiU'. 

(187!t.) 


-(Neptnnea?)  gabbl  (Meelcl  Wliiie. 

IK-il,) 


iTilln,  Ulab;  fruui  "CIuIIeIiI 


BOTLK.] 
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FuBUs — Con  tinned. 

(Neptunea)    utaheuBls    (Meek) 

White.     (1879.) 

EUTenth  Ann.  Ritp.  (7.  S.  Geo),  and  (t<Higr.  Sur. 

Terr.,  p.  2'M.     W*rii.,  l«79.     C.  A.  White. 
Formation:  Cretiu-eoua. 
Locatiun:  Ctoalvillo,  Utah. 

(Pleurotoma  ?)  aoarboroughi  n.  b. 

(M.  &  H.)     (1857.) 

Proc.  Acad.  Nat.  8ci.,  Fhila.,  for  1857,  pp.  139, 
140.     Phila.,  18r>8.     Moek  &  Hajdeo. 

Formation:  Orvta«-oous. 

Location:  Butte  aiix  Urtm,  on  the  aii«touri  river, 
Nebr. 

(SerrifuBUs)  dakotenslB  (M.  Sl  H.) 


Meek.    (1876.) 

Rep.  U.  S,  (Jeol.  Siir.  T»Tr.,  vt»l.  »,  pp.  :a74,  ;i7.5, 
pi.  31,  fig.  11  and  pi.  32,  flgn.  K  b.  Wu^b., 
1876.     F.  B.  Mevk. 

Formation:  Creta<«uUM. 

Locatiun:  Long  lalce  and  Moroau  rivor.  Dale. 

?  (SerrifuBUB)  dakotensiB  n.   var. 

Meek.    (1876.) 

R*p.  U.  8.  CttHA.  Bar.  Terr.,  vol.  9,  pp.  37.'>-377,  pi. 
32,  fig.  7.1  iHud  7.  6?)    Wuah.,  1870.    F.  B.  Meuk. 
Formation:  (Jretaceuiu. 
Location:  Muri'au  river.  Dak. 

sp.  undet.    Owen.     (1860.) 

Second   Rfp.  (J vol.  Bee.  ArkHiiMi^  pi.  8,  fig.  4. 

Phila.,  18(V0.    I).  D.  Owen. 
Formation:  (/n>taceouB. 
Location:  Arkaiisus. 

aaduB  (Rang. )  Conrad.    ( 1869. ) 

Am.  Jour.  Conch.,  rol.  5,  Phila.,  18G9,  1870,  p* 
101,  Phila.,  1870.     T.  A.  Cnnrud. 

obrutuB  n.  s.  Conrad.    (1869.) 

Am.  Jour.  Tonch.,  vol.  A,  Phila.,  186<.>,  1870,  p.  101, 

pi.  9,  fig.  18.     Phila.,  1870.    T.  A.  Courad. 
FoniiHtlon:  Crotaceouii. 
Location:  lladdonflold.  N.  J. 

OalaziaB  (subgen.  Heck.)  Meek.   (1876.) 

Rep.  U.  8.  (leol.  Sur.  Terr.,  vol.  9,  p.  MO.  Wa*h., 
iar76.    F.  B.  Bleok. 

GalexiteB   (Deacoidea)    sp.  uov.   Hill. 
(1889.) 

Qcol.  Sur.  Tex.  Boll.  No.  4,  p.  2.     Aiutin  1889. 

B.  T.  Hill. 
Formation:  Cretaceoue. 
Location:  Sierra  Blanca  distrirt,  Tex. 

Ghalerna  (Humph.)  Gabb.     (18&1.) 

GeoL  Sur.  Cal.  Paleont.,  vol.  1,  p.  136.  Phila., 
1864.     W.  M.  tiabb. 

— «  ezoentriouB  n.  b.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  1,  p.  13r>,  pi.  'J(>,  fig. 

95;  pi.  29,  flg  232<i.    Phila.,  1K04.    W.  M.  (Jahb. 
Fonnatiou:  Crvtateonii. 
Location:  Northeant  of  Martinez.;  Cluytun;  Mven 

miloaiionth  of  Martinez;  San  Dkgo;  near  Fort 

T^on,  Ul. 


Oari  (Sbnm.)  Gabb.    (1864.) 

Geol.  Sur.  Oal.  Paleont.,  toI.  1,  p.  155.  Phila., 
1864.    W.  M.  Gabb. 

elUptica  n.  b.  Gabb.    (1876.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1876,  pp.  307, 

308.     Phila.,  1876.     W.  H.  Gabb. 
Formation:  rrctacpoUH. 
Location:  Patau  la  creek,  Qa. 

?  texta  n.  b.  Gabb.    (1864.) 

Geol.   Sur.  Cal.  Paleont,  vol.   I,  p.  155,  pi.  22, 

tig.  UiO.    Phila.,  1H64.    W.  U.  Gabb. 
Formation:  Cretaceons. 
Location:  Near  Martlnec,  Cal. 

Oaatrooheeua  (Spengl.)  Gabb.    (1860.) 

Juur.  Acad.  Nat.  Sci.,  Phila.,  vol.  4, 2d.  Her.,  185K- 
1860,  p. 393.     Pblla.,  1858-lHrji.     \V.  M. Gabb. 

axnericana  n.  b.  Gabb.    (1860.) 

Jour.  A<  ad.  Nat.  Sci.  Phila..  vol.  4,  2d  ser.,18-'*8- 
180').  p.  393.  pi.  68.  fig.  20.  Phila.,  185S-186I). 
W.  M.  Gabb. 

Fonnatiou:  CrctaceonR. 

Location:  Timber  rreek  and  Burlington  county, 
N.J. 

axnericana  (Gabb)  Whitfield.  (1885.) 

Mong.  U.  S.  Geol.  Sur.,  vol.  9,  pp.  20:i,2()4,  pi.  26, 

flgn.  17,  18.     Wa*h.,  1885.     R.  P.  Whitfield. 
Formation:  Cretatt'ou*. 
Location:  Timber  creek,  N.  J. 

tibiallB  (Mort.  sp.)  Crcdner.  (1870.) 

Zeitech.   Deutech.  Geol.  Ges.  Baud  22,  pp.  2;i6, 

237.    Berlin,  1870.     H.  Crodnor. 
Formation:  Cretaccoui. 
Location :  New  Jersey. 

Oemma?  (Deshayes)  Conrad.    (1869.) 

Am.  Jour.  Conch.,  vol.  5,  Phila.,  1869,1870,  p.  96. 
PhiU.,  1870.    T.  A.  Conrad. 

cretacea  n.  b.  Conrad.    ( 1869.) 

Am.  Jour.  Conch.,  toI.  5,  Phila.,  l>u>9,  1870,  pp. 
96, 97, pi. 9, fig.  19.    Phila.,  1870.    T.A.Conrad. 
Formatittn:  Cretaceoua. 
liOcation:  Tipi«h  county?,  MIh. 

O^nota   (subgon.  H.  Se,  A.  Ad.)   Meek. 
(1876.) 
Rep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  382.    Waab., 
1870.    F.  B.  Meek. 

Ghervillia  (Defrance)  Conrad.    (1858.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  toI.  3, 2d  ^^,1855- 
1858,  p.  328.    Phila.,  1855-1858.    T.  A.  Conrad. 

—  enaiformiB  n.  b.  Conrad.    (1858.) 

Jour.  Acad.  Nat  Sci.  Phila.,  toI.  3, 2d.  ser.,  1855- 
1858,  pp.  328,  329,  pi.  34,  fig.  10.  PhiU.,  1855- 
1858.    T.  A.  Conrad. 

Formation:  Gretaceoua. 

Location:  Owl  creek,  three  miles  north  of  the 
town  of  Ripley,  Miie. 

gregaria  n.  b.  Shnniard.    ( 1859. ) 

Trans.  Acad.  Sci.,  St.  IxiuU.  vol.  1,1»V>-1sm),  pp. 

CUti,  607.     St.  l.oni<i.  }sr^\  \8f*K     B.  K.  Sliuiiianl. 
Foruiutiuu:  rrftA«  eouii. 
LiH'atioii:    Bhiflu  of    Kttl   river,   Lamar  county, 

Tex. 
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Ghervillia— Continued. 

gregaria  (Shuinarcl)  White.     (188:J.) 

Tviiilflh  Auu.  Uep.  U.  S.  Goul.  and  Ocogr.  8itr. 
Terr.,  pt.  1,  |».  38,  pi.  18,  fig.  3*1.  Wash.,  1883. 
C.  A.  White. 

montanaenais      (Meek)      White. 

(1883.) 

Tweirtli  Aun.  Rep.  U.  8.  (^enl.  and  iiuugr.  8ur. 

Terr.,  pt.  1,  ]•.   145,  pi.  37,  lig.  I,  t,  a.     Wuuh., 

188:).  (\  A.  Wlilt*i. 
ForniHtion:  Juraivic. 
Location:  Near  the  luwer  canyon  uf  Yellowritoue 

river,  Mont 

mudgeana  u.  s.  White.    (1879.) 

Proc.  U.  8.  Nat.  Man.,  vol.  i,  pt.  2,  pp.  2^»:.,  'r.n\. 

pi.  Ti,  flKV.  3  auil  4,  >Vufeh.,   188<).     Sniithw^i. 

BIi«c.  (Joll.,  Tol.  I'J.     Waab.,  L88(>.    C.  A.  White*. 
Formation:  Cretaceoui. 
Location:  Saline  county,  Kana. 

mudgeana  White.    ( 1883. ) 

Twelfth  Aon.  Rep.  U.  8.  Geul.  and  tit-iifrr.  Snr. 

Terr.,  pt.  1,  pp.  1(J,  17,  pI.14,flgH.;iii,/i.     Wu.<th., 

1883.    C.  A.  AVliito. 
Forniation:  Cretaceous, 
fjocation:  JSaline  county.  KanH. 

recta  n.  s.  (M.  &  H.)     (1861.) 

Pro<-.  A.ad.  Nut.  .Sci.,  Pliila.,  for  I»61,  p.  4-11. 

Phila.,  iHt'.:!.     Mi>-k  it  IliiyJeu. 
ForniHtion:  (Jr<.'tucooU8. 
Location:  DiH'r  crt^-k,  near  north  branch  Platte 

riyer,  Xehr. 


recta  (M.  &  H.)  Meek.     (1876.) 


B«-p.  U.  .S.  (;'«ol.  Sur.  Terr.,  vol.  9,  pp.  OG,  67,  pi. 

UK  tIgH.  lu,  b.    Wash.,  18T(*.    F.  l\.  lle<^k. 
Fornmlion:  rrHacei^iiii. 
Location:  l)i*or  cre<*k,  near  North  iMatte. 

-  recta  (Meek)  Whittleld.    (1880.) 


Kep.  iUo\.  Diack    IlilU  of  Dak.,  pp.    .Vi8,  STi'J, 

pi.  4,  ng.  3.     Wash.,  188f).     II.  P.  Whltfluhl. 
ForniHtion:  .Turafwic. 
L(HHtii>n:  Ni-ar  Sun  Dance  hilbi.  Black  hills. 

—  recta  (M.  <fc  H.)  Whiteaves.     (188.5.) 

Oeo>.  iintl  Nat.  Hint.  iSur.  Tan.,  Coiit.  ('an.  Pale- 

ont.,  vol.  1,  pt.  1,  p.  35.     Montreal,  188.'>.    J.  F. 

Wliiti-iiveH. 
Fiirniiili«in :  ('r«'turf<iii«. 
l.<M'iition:  IhilU    Head,  about  twonty-two  niilea 

»(-t   of   the  H-(«t  end  of   the  l-ypreM  hills, 

Canada. 

—  recta  var.  borealis  n.  yar.    Whit- 
eaves.     (1885.) 

GhoI.  and  Nat.  Hitl.  Sur.  Can.,  Cont.  i'an.  Pale- 
ont.,  vol.  1,  pt.  1,  pp.  :io,  3r.,  j(|.  4,  flp».  2,  2<i,  /.. 
Montreal,  iHtfo.    .1.  F.  Whiteaven. 

Forniation:  (.'retan-oiis. 

Lot-atiou:  Ikdiy  rlvi>r,  weiit  of  the  month  of  the 
St.  Mary  river;  B<'IIy  river,  near  tho  mouth  ol 
the  St.  Mary  riv»*r;  St.  Mary  rIv«T,  near  tlo- 
Police  Fort;  boiith  Saakuti'hewan,  op]»«iNite 
Swift  (hirreut  creek;  Lone  croeninic  of  thf 
Kill  IiiiT  riviT,  tovinBhip  :1j,  raiiK*'  !•%  «i'i*l  of 
fiiiiitli  iriiii  i|iiil  iii«ridi:iii;  Bt-rry  vifi:k,  «*n-(iiiii 
31,  towiiKhip  *.!'•,  iiiiiKr  12,  uent  ot  louith  prin- 
cipal meridian,  Canada. 


G«rviUia — Con  t  i  n  ued. 

recta  var.  borealis  Whiteavcs. 

(1889.) 

Geol.  and  Nat.  Iliiit.  Sur.  (.'an.,  Cont.  Cau.  Pale- 

ont.,  vol.  1,  pt.  2,  p.  175.     Montreal,  1889.    J. 

F.  Whiteave«. 
Kormation:  Cretaceous. 
Location:  Sounding  creek,  township  "■(),  range  8, 

wetit  of  the  fouilh  principal  meridiao,  Northwest 

T*'rritory. 

Bolenoides  (Defr.)  Credner.    (1870.) 

Zeit>«ch.  Deiitich.  Geol.  Gejt.,  Baud  22,  pp. 232, 233. 

.Berlin.  1S70.     II.  Crednor. 
Fonnaiion:  Cnjtaceous. 
Ltfcutioii:  Woo<ibury,  N.  J. 

sparsalirata  n.  s.  Whitfield.   (1876.) 

Kep.  U(^'.  T'urroll,  AIont.,to  Yellowstone  aud  Na- 
tional lurk,  p.  142,  pi.  2,  flg.  8.  Wash.,  187C. 
B.  P.  Whitfield. 

ForniHtion:  .luraMiic. 

Loctition:  Bridges  mountain^  Mtmt. 

subtortuosa  n.  h.  M.  «&  II.    (1856.) 

PriK.  .\rad.   Nat.   S<i..  Philu.,  for  18:»6,  p.  276, 

Phila.,  18.'i7.     3Irvk  A  Ilayden.. 
Formation:  Crrtaoeoiih. 
Location:  Thre<>  hundred  miles atiore  Fort  UnioD, 

on  the  Mif«ouri,  Ntdir. 

subtortuosa  ( M .  <&  1 1 . )  Meek .   ( 1876. ) 

Kep.  v.  .S.  Geol.  Sur.  Terr.,  vol.  V,  pp.  «»,C6,  pi.  16, 
fig«.7'i^.     WaKh.,  li<76.     F.  B.  Meek. 

Konuution :  Crutaceoup. 

Location:  Three  liundruduiileH  above  Fort  Union, 
•  III  thi"  MiM-iiiiri  river. 

GtervilUopsis  u.  g.  Whitfield.     (1885.) 

Minix.  r.  S.  Ge«il.  Sur.,  vol.  0,  p.  73.  Watdi.,  1885. 
K.  P.  Whitfielil. 

ensiformis^Con.) Whitfield.   (1885.) 

3Ionfi.  r.  8.  Geol.  Sur,  vol.  9,  pp.  73,  74,  pi.  l.'i, 
flgrt.  8-11;  pi.  10,  fig.  6.  Wuph.,  1885.  R.  P. 
Whitfield. 

Forniiitiuii:  Cretaceous. 

Lmation:  Wo*»dbury,   GlouroNter  county,  N.   J. 

minima  n.  s.  Whitfield.     (1885.) 


Blong.  r.  S.  Geol.  Sur.,  vol.  9,  pp.  74, 75,  pi.  15, 

flg.  7.     Wash.,  I88.V    B.  P.  W  hitfield. 
Foniiatiou:  Cretaceous. 
Location:  Freehold,  N.  J. 

Olobiconcha  (d'Orb.)  Uabb.    (1861.) 

Pnic.  Arad.   Nat.  Sci.,   Phila.,  for  1861,  p.  31 » 
Phila.,  1862.     W.  31.  Gabb. 

coniformis  n.  8.  Kueiner.    (1849.) 

Tex.,  p.  411.    Bonn,  184'J.    F.  Roemtr. 
Formation:  Cretaceous. 

Location:    Upper   course    of   Pedernales   river, 
Tex. 

coniformis  Roenier.     (1852.) 

Krt'ide    von     Tex.,    p.    42,  Taf.  4,   fign.  o,  «i,  b. 

Bonn,  1^'i2.     V.  Hi>rni«T. 
K«>ri:iati<>n:  Crrtu<.'t-oiii. 
l.iMiiti«  ti:   Mil   tilt'   iipptT    «ourwe    of    Pedemales 

rivui,  Tux. 


no\  1 1.. 


Noirrn  amkiucax  mksozou:  invkuteuhata. 


Vit) 


Globicoiicha— ( 'out  innod. 
curta  11.  M.  (i:il.l».     (18(il.) 

Proc  Acad.  Mat.  Si..   IMiiIh.,  for   I^'il.  ]*.  :nu. 

PhiU.,  1H02.    W.  M.  C.abb. 
Formation:  CivtaceoiiM. 
Locatiou:  Coinaiiche  peak,  Tex. 

—-  (?)  elevata  n.  b.  Slniinard.     (1853.) 

Kxpl.  Red  rivpr,  Louuiiitiia,  hy  U.  1).  Mtirry,  p. 
208,  pi.  4,  fiK-  4.    Wh91i.,  lHr.3.     B.  F.  Shunmrd. 
Formation :  Cretareous. 
Location:  (!ri>»  TimU-rf*,  TfX. 

planata\i.  8.  Koeiner.    (1849.) 

Tex.,  p.  411.     Bonn,  1849.     K.  Koemer. 
Formation:  OrutAceoiii!. 

Location:   Waco    camp,   above    New    Braunfele, 
Tex. 

-^—  planata  Roenier.    (1852,) 

Krttlde  von  Tex.,   pp.  42,43,  Taf.  4,  flgs.  C,  a,  6. 

Bonn,  1862.     F.  Kuemer. 
Formation:  Crctac(tons. 
Location:  Waco  camp,  un  the  Guadalu|)e,  sixteen 

miles  above  New  Braunfelt,  Tex. 

(Phaaianella  ?)  remondiin.  s.  Gabb. 


(1864.) 

Gcol.  Snr.  Cal.  Paleuut.,  tuI.  1,  p.  114,  pi.  19,  flg. 

69.    Pbila.,  1804.    W.  M.  Gubb. 
Formation:  Cretauooim. 
Location:  Two  nillos  north  of  Benicia,  Cal. 

(Tylostoma)  tiimida  n.  b.  Shuniard. 

(1853.) 

Expl.    Red    River,  La.,     by    R.   B.  Marcy,   p. 
208,  pi.  6,  fig  3.    Waflh.,  1863.     B.  F.  Bhnmard. 
Formation:  Crctareoup. 
Location:  Cross  Tinibt^ro,  Tox. 

In.  B.  mil.     (1889.) 

Geol.  Sur.  Tex.,  Bull.  No.  4,  p.  20.     Austin,  1889. 

R.  T.  Hill. 
Formation:  ('retacoous. 
Lmatlon:  [Shoal  Cr»»ek],  Tex. 

Olycimexis  (Lam.)  Meok.     (1876.) 

Rep.  U.  8.  Geol.  Sur.  Terr.,  >oI.9,  pp.  248,  249. 
Wash.,  1876.    F.B.Meek. 

berthoudi  n.  a.  White.    (1879. ) 

Eleventli  Ann.  Rep.  U.  S.  Geol.  and  (ieogr.  Sur. 

Terr.,  p.  184.    Wauh.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Fossil  ridge,  Colo. 

berthoudi  White.    (1879.) 

Klevanth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr., pp.299. 300,  pi.  6,  flgn.  la, 6.  Wash.,  1879. 

a  A.  White. 
Formation:  Gretacnous. 
Loeation:  About  fifteen  miles  west  of  Greeley  and 

about  six  miles  south  of  Fort  Coll  inn,  Colo. 

?  dalll  n.  B.  White.    (1889.) 

Ifnll.  U.  S.  Geol.  Sur.,  No.  61,  pp.  66.  G7,  pi.  14, 

figs.  7-9.    Wash.,  1889.    C.A.White. 
Formation:  Juraasic. 
Location:  Klalagrlo  tiaj,  Alaska. 


Olycimeris    i'oiiiiuiu'd. 

occideutallB  ( M.  &  II.)  Meok.  ( 1876. ) 

i:«-I'.  I  .  S.  Cool.  8nr.  Terr,  v..|.  «»,  p.  :26<),  pi.  30, 

ligM.  !»,  a,h.     Wash.,  1«70.     F.  B.  Mock. 
Formation:  t'n'tareouH. 
Location:  Muutbof.ludith  river,  on  the  Missouri. 

Giiathodon  ( )  Whitfield.     ( 1885. ) 

Moug.  r.  S.  Geol.  Sur.,  vol.  9,  p.  27.  Wash., 
liiSrK     R.  P.  Whitfield. 

?  teuuidens  d.  b.  Whitfield.   (1885.) 

Mong.  U.  8.  Geol.  Sur.,  voL  9,  pp.  27,  28,  pi.  2, 
figs.  7-10.    Wash  ,  18«6.    R.  P.  Whitfield. 

Fonnation:  Cretaceous. 

Location:  Say  re's  and  Fisher^s  brickyards,  and 
at  R.  N.  and  H.  Valentine's,  near  Woodbridge, 
N.J. 

Goniaster   mammillata    n.    b.    Gabb. 

(1876.) 

Pror.  Acad.  Nat.  Sci.  Phila.,  for  1976^  pp.  178, 
179,  pi.  6,  figs.  2.2a,  6.  Phila.,  1876.  W.  31. 
Gabb. 

Formation:  Cretaceous. 

Location:  Neighborhood  of  Tincenttown,  N.  .1. 

OoniatiteB  (De  Haan)  Gabb.    (1864.) 

Gei>L  Sur.  C^l.  Pbleont.,  vol.  1,  p.  21.  Phila., 
18G4.     W.  M.  Gabb. 

leevidorsatuB    (Ilauer   sp.)    Gabb. 

(1864.) 

Geol.  Sur.  Cal.  l*aleont,  vol.  1,  pp.  21, 22,  pi.  3, 
figs.  6,7.     Phlla.,1864.     W.M.Gabb. 

Fnrmatiun:  Triawiic. 

Location:  OppoMitt?  the  military  station  in  Owen's 
valley,  Tulare  county,  C!al.,  about  thirteen 
miles  north  of  Owen's  lak**. 

GoniobaBifi  (Lea)  Meek.    (1876.) 

Rep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  6C0,  6411. 
Wash.,  187G.     F.  B.  Meek. 

arcta  (Meek)  White.     (1879.) 

Eleventh  Ann.  Rep.  U.  S.  Gfol.  and  Geogr.  Snr. 

Terr.,  p.  244.     WH^h.,  1H7U.     C.  A.  White. 
Fornmtion:  Cn'tai-eow*. 
Location:  Ni*ar  MrllisHlatiun,  Wyu. 

chrysallia  n.  s.  Meek.    (1871.) 

Fourth  Ann.  Rep.  L*.  S.  Geul.  and  Geogr.  Sur. 

T«rr.,  p.  316.    Worh.,  1871.    F.  II.  Bleek. 
Formation:  Tertiary  [Cretaceous]. 
L«N>ation:   Bfiar  river,  near  Sulphur  creek,  Utah. 

chryBalliB  (Meek)  White.     (1879.) 

KIcvcuth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr,  p.  246.    Wach.,  1879.    C.A.White. 
Formation:  Crt'tweous. 
Location:  Ikar  river  valley,  Wyo. 

chryaalUs  (Meek)  White.    (1883.) 

Twelfth  Ann.  Rep.   V.  S.  Geol.  and  Geogr.  Snr. 

Terr.,  pt.  l.  pp.  01, 92,  pi.  30,  figs.  6a,  I.    Wash., 

18K3.     C.  A.  White. 
Fonnation:  CretacHous. 
Location:   Near  the  mouth   of  Sulphur   crvfk, 

Bear  river  valley,  Wyo. 
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GoniobaBls — L'li  1 1 1  i  ii  ii  eil . 

clu7>alU«(He«k)  White.     (IHtKI.) 

Third  Ann,  Kvp.  U,  S.  Goal.  Dur.,  p.  :>C<,  pi.  K, 
flg;i.l3,lt.     WHli.,l(ISa.C.A. Willi*. 

Loatlsn:  SouthmwlarD  Wjomlng  und  idju'oiit 
purl!  of  UUIl 

chiysaUcddea  D.B.White.    (UTU.) 

Hrp.  GhI.  rinla    Mtn..  I>3.     WuL.,  IMT't.    I', 
A.  White. 


LOTAllon: 


K  CnlwK 


OonlobauB — I'linlhiuoil. 

couvexa(.M.A:  H.)M8ck.   (1S76.) 

II<'I>.  r.  S.  UfDl.  (lur.  Ten,  Tul.  »,  pp.  WZ,  £«% 
■■).  4S,  ri(!ii. !«, '.  tK.  'il.  p.  M2.  Bg.  Ji,  p.  MI. 

WMh,,  wii.  r,  n.  Mwk, 

K'irnuliaii:  Prohal.l;  CMict'Oiin. 

I.wnll.>li  Altlip  vaulh  of  Jadlth  riitr.  Mont. 


oonTexR(M.&H.)  White.    (It 


J.) 


ir  Mel  ill!  0 


tanaikiiQU:  OruUiceoqe. 
LoeaOon :  Bttr  rlier  t»1Ii>j,  W jo. 

■ ohryaaJloidea  White.    (1883.) 

TKeltiri  Add.  Sep.  U.  S.  Qwil.  rdJ  UeoRr.  < 
Terr.,  pt.  I,  p.  «2.  pi.  3",  Bge.  ««>.  W> 
isat.    C.A.WhIt.-. 

runimlluii:  Cnti>«<'ii<<. 

LwDtlon:  Xnr  lUn  inoiiUi   of  gulphnr  rr 

chryBaUoidea  White.    <1883.) 

Tw»irrh  Anu.  H«|i.  U.  8.  G>-fl1.  ind  Otiigr. 

Ten.,  pt.  1,  ]^  «S,  p1.aI^  a)n.aa,6.       Wd 

l«i3.     C.  A.  White. 
f^jmAtlan:  Cre1ii<vm«. 


.  ohiyBalloidea  Whi(«.     (18S1.) 

Third  Add.    Bep.  V.  S.  OmI.  Siir.,  p.  SS,  pi,   ( 
ftgl,  1(1.11.     Wub.,  IWS.     r.A. While, 


!..•  Hil.Mi:  Nnir  Ihn  >iic,ulli  o(  .tudlth  riT«,  Maul. 

-  coiivexa  (M.  &  H.)  White.     (1883.) 
■riiiiij  Aim.  Bc-|i,  U.  8.  Geol.  Sur.,  p.  en,  pi.  M, 


.  Impreua  (U.  &  H.) 
Meek.     (I8TG.) 

Ri'p.  C.  M.  Ueul.  Sur.  Tflrr.,  loL  *,  pp.  6KV.  WH, 
pi.  4i.  lipi.  irv  If.    w,i.h.,  IKS.    F.  B.  Hevk. 


—  couvBxa  var.  impreaaa  (M.  &  H.) 
Wliite.     (1883.) 
Tl.ir.1  Anil.  Hep,  U.  8,  G-ul.  Mur.,  p.  OT,  pi.  2S, 


-  endUchI  Whit 


!.    (1879.) 

IT.  S.  Haul,  ud  ti-ngr.  Bat. 
I.,  UPI.     C.  A.  WbHo. 


VomutHDh^  Cn*ue«puiu, 


-  clcbuml  White.    (18T1I.) 

KU<vinlli  Ann.  Rrp.  t;.  S.  Rnil.  nwl 
Ten.,  pp.  SH*<S.    WiHii.,  1»T!I. 


1«83.     C.  A.  Willie. 
FormftllAn:  CtvUtivila. 

tuutloDiHHrtbninoiiiliDrMiilphiii 

—  Oleburni  White.    (18H3.) 
Third  Ann.  Rtrp.  U.  f.  Ileol.  Siir.,  ji.  .V 
Wiuh.,  IfW.     0.  A.  WhIUl. 


Ki.r 


ruriwtiuD:  CrOiM'-'OiiK. 
I«.'n[l"n;  grreii  uiilo  nurthmrd  fnim  E 
nn  Die  Bear  riier  nl1<'>  {WTonlDel. 

endliohl  While.    (1883.) 

riilnl  Ann.  B'}>.  V.  A  Gp.i1.  .Siir.,  p.  AT,  pi 
7-1).    Wuh.,  lB.st.    C.  A.  WhIU. 


graollentan.  b.  Moek.     (187ii.) 

pL  *2,  tg.  3,  Be,  It.  p.  af.    Wb-Ii.,  1!-:ii 


nillllMiiiK'ni  WfumluK 


NORTH  AMERICAN  MESOZOIC  INVERTF.IIHATA. 


QonlobaiiB — Con  tin  iiad . 

BraoUent«(M.*.H.)WIiito.   (1879.) 

NltTtnth  Aon.  Rrp.  U.  A,  Gnil.  mai  Qtofr.  Sur. 


—  gracUenta(M.&.H.)Wbite.  (1»79.) 

iijF»ntli  Ann.  Bep.  U.  B.  0«dL  and  [>M(r.  Sur. 

T«T.,  p.  rn.    wuh.,  un».   c.  a.  whit*, 

Fornintloo:  Orrtiurniu. 
LMnHoB;  CroB-  rrmk  tM*s,  Colo. 

—  grmoUeiita(Meek)Whit«.    (1883.) 

Third  Ann.  Brp.  IT,  S.  (!.dI.  8ur„  p.  S7,  pL  M. 

Formitl^oD:  Crelorcou, 

LoroUoR:  Ciuw  ciwk  n11*.T,  Donhfis  Colonulo, 

tut  M  tl»   ItMky   DionnUlnii:    lUauk   butlns 

Wjo. 

—  p«cU«nU{H.&.B.)  White.  (1883.) 

T«r.,  [iL  1.  p.  H.     Wuh.,  1«S3.     a  A.  WLiU. 
LocfttkiD;  L'pii«r  lUiBDurL  rltsr  rrgioti. 

—  ?  laaonlpta  a.  a.  Meek.     (1873.) 
Mith  Aaii.  B>p.  V.  S.  UrwI.  mid  Ucogr.  Sdt. 

Jan.,  pp.  G15,  GIB.    Wuh..  1ST3.    F.  B.  Hatk. 

Lmtjon:  BockaprtDp,  W^o. 

^— lnvennBta(M.  &H.)Meek.    (1876.) 

Klip.  U.  B.  tttol.  Bur.  Tirr.,  to].  S.  pp.  M4,  GCd, 
pi.  «.  Spi.  1<^>.    WHh.,  ISTS.    F.  B.  UHk. 


-liivetiusU(M,&H.)  White,    (1883.) 

T-*inii  Ann.   Rfp.  r.  a.  r«,il.  and  flennr.  gur. 
Terr,  ptl,  P.M.    W«h.,  IRSl,    C.A. White. 


Invonnata  (M.   &  H.)  White. 

(1883.) 
Third  Ann.  Rq..  F.  8.  r.col.  Snr..  p.  fij,  pi.  i;, 


-mkoU«i)t&  White.     (1883.) 
Toainh  Ann.  It<;|>.  V.  ».  OooL  und  Gfogr.  Biir. 

Tfn.,  pt.  I,  II.  lU,  pi.  Hu,  Hk.  liki.    Wuh..  Ihh:!. 

C.  A.  WhJtF. 

Fonnation;  CnfUMOW. 


LocaUuu  :  Smthnsilerii  Wj-.iiiiiiiE  Hud  ndjiicaul 
l*n»  or  ITinh. 

nebrascensU  (M.   &.   II.)  Meek. 

(1876.) 

pl.  *3,  Bgn  12.^^,  flg.  j;>,  p.  r«r..    wuh.,  1970. 


—  nebrascenais  (M.  &.  H.)  White. 

(18K3.) 
Tixltih  Ann.  U^  U.  a,  U«l.  ind  a«j|[r.  Sur. 
Ti!Tr,.pl.  I,  p.  M.    Winta.,   IWU.     a  A.  White. 
Fornintion  :  rr>Ur«n>. 
LomtiiHi :  Upjiw  MlMoari  rlTer  nutlun. 

nebrascenaiB  (M.   &    H.)  White. 


nebrsBcenalB  {M.4  H.)  Whiteave«, 


-  ?  omltU  (H.  &  H.)  Meek.    (1876.) 

Il»p.  I,-.  M.  G".l.  Snr.  Terr.,  vnl.  B,  p.  f.es,  pi.  ii. 
AgL  1a-c.    Wa»h.,  IST'i.    F.  1).  Miuk. 


■tlini :  Nvrlh  ur  ntcoiut  In 


-7omltU(M.  &.  ]I.)WhiU.  (1883.) 
Tircinh  Abb.  Ilfp.  V.  B.  GcBl.  mhI  atogr.  Dor. 
Ti'TT.,  in.  1.  |i.  M.    Wiwta.,  UBl.    C.  A.  Whita. 


BUblsBTia  (M.  &.  n.)  Meek.     (1S76.) 

II.JN  f.  8.  lif-H.  Snr.  TrTF.,  ml.  I>.  f.  Uf!,  pi.  4Ii 
fllt«.(«.».     WuHt...  IKTii.     F.  B.  Mr*k. 


—  ?omitU(M.&H.)  White.    (1883.)     »ubl»viB(M.&  H.)  Whin 

TbIM  Ann.  Hap.  t'.  ».  Gi«l.  Piir.,  p.  6';  pi.  M,  !  Tui'lflh  Ano.  Ib-p.  I.'.  B.  (Ivol.  hu 

ijrslJDU:  UppirMiwinriiivrrn'pou.  |  l..-;.iiun:  Ki'Kr  ll.>  n>.»ilh  of  Jiidlll 


i:^.() 


NOIJTH    AMKISir.AN   MKSOZOIC  IXVKP.TKHUATA. 


|iiri.i..1oi 


Goiiiobasis — Coiiiinnod. 

oublaBviB(M.&  H.)  White.     (1883.) 

Thinl  Ann.  Kop.  U.  8.  Gec»l.  8ur.,  p.  67,  pi.  26, 

flg.  18.     Wash.,  188:1.    C.  A.  White. 
Formation  :  Cretaceous, 
liuration :  Upper  Mifvonri  river  r^on. 

?  subtortQOia  (M.   &   H.)   Meek. 

(1876.) 
llep.  U .  H.  Geol.  8iir.  Terr.,  vol.  0,  pp.  M9,  .'iTo, 

pi.  42,  flgiu  17«>,  flgn.  7fi,  76,  p.  r.i.9.     AVitfh.. 

1876.     F.  B.  Mo«k. 
Formation :  Cretaceous. 
Location  :  Mouth  of  Judith  rircr. 

?  Bubtortuosa  (M.    &  H.)  White. 


(1883.) 

Third  Ann.  Rep.  U.  S.  Gcol.  8ur.,  p.  R',  pi.  27, 

flg.  34.     Waith.,  IHKi.     C.  A.  White. 
Formation :  Crctaceoun. 
Location  :  Upper  Missouri  river  rcKiou- 

—  ?  Bubtortuosa  (M,  &.    H.)   White. 
(883.) 

Twelfth  Ann.  Kep.  V.  S.  Otil.  and  (;oogr.  Snr. 
Terr.,  pt.  1.  p.  94.     Wash.,  18KJ.     r.  A.  Wliite. 
Formation :  CretareouH. 
Location  :  Near  the  mouth  of  .ludith  river,  Mont. 

—  BubtortuoBa  (M.  &  H.)  Whiteaves. 
(1885.) 

Geol.  and  Nat.  HlHt.  8ur.  Can.,  C-ont.  Can.  ]*ale- 
ont., vol.1,  pt.  I. pp.  74,76, pi.  10,  fig.  7.  .Mon- 
treal, 1886.     J.  F.  Whit«-uvtiH. 

Formation  :  (Cretaceous. 

Location :  Belly  river,  two  miles  above  Wooii- 
pccker  island,  and  hoUy  river,  fast  side  of 
Driftwood  hend ;  South  Siutkatrhewan,  one 
mlleabove  the  mouth  of  the  Bow  river,  Otnaiia. 

—  tenulcarlnata    (M.    Sl   H.)    Meek. 
(1876.) 

Rep.  U.  8.  Geol.  8ur.  Terr.,  toI.  9,  pp.  666.  667, 
pi.  43,  flgs.  14a-r.     Wash.,  1876.     F.  B.  Mei>k. 
Formation  :  Cretarcous. 
Location  :  Near  Fort  Union,  Mont. 

—  tenuicarinata  (M.    &-   H.)  White. 

(i88:r) 

Twelfth  Ann.  Rep.  U.  8.  Geol.  and  Gcogr.  Snr. 
Terr.,  pt.  1,  p.  94.     Wash..  1883.     C.  A.  White. 
Fttrmation :  Cn-turooUH. 
LoTJition:  l'pi>er  .MiNsiiiiri  river  region. 

—  tenuicarinata  (M.   «&   H.)   White. 
(1883.) 

Third  -\nii.  U'i».  V.  J>.  «iM»l.  Sur.,  p.  r»7,  pi.  26, 
fig.  11.     Wiwh.,  lf*8;J.     r.  A.  WhitK. 

Forniution:  fn'tiui-tuiii. 

Lo4*ation:  Wuh**,  I'lnli;  Tnisi*  crock  valley;  Ni»rth- 
eni  ColorHdit,  e«Nt  of  tin-  R<it:k>  niiiuntHiiis. 

—  tenuicarinata  (M.  Si  H.)  Whiteaves. 
(1885.) 

Giiil.  iin«l  Nut.  llist.  8ur.  <'an.,  Cont.  ^'un.  l*a]e- 
(int.,  vol.  1,  pt.  1,  |i.  2*2.  pi.  3,  tlgH.  r*,  -'I'l.  Mon- 
trcJil,  1SK,'».     ,1.  K.  Whiti'avfs. 

>'<irniHti«>ii:  <'ix*tkii-riiii». 

I^iratiiin:  Bom  riviT,  twu  mil«-«  UOnw  tin*  mouth 
ot.liiriiplMf;  I'linnil  rlvtr,  <\tnailu. 


GoniobaBis — (N>iitiiiiio<l. 

tenuicarinata  v  M.  &  H . )  W  h  iteavcH. 

(1885.) 
Geol.  and  Nat.  HiHt.  8ur.  ('an.,  Cont.  Gan.  Pftle- 
ont.,  vol.  1,  pt.  1,  p.  27.    Montreal,  188&    J 
F.  Whitcaven. 
Formatiiin  :  Cn-tai'ei^uH. 
Location:  Pyrumid  cn'ek,  Canada. 

tenuicarinata  (M.  &  H.)  vsr.  Whit- 


eaves.     ( 188r». ) 
Geol.  and  Nat.  ]Ii^t.  Sur.  Cun.,  Cont.  Gan.  PaU" 

out.,  vdl.  l..|)l.   1.  pp.  22.  23,  pi.  S,  flga.  6,  Gh. 

Montreal.  188.''.     J.  F.  Whiteavee. 
Formation:  ('rela(-i-i>ui<. 
Location:  T\io  milci*  aliove  Rye-GniM  lUt  unl 

twelve  niili-s  belou  Fort  Macl^eod  on  the  OM 

Man  river;  GmNk-iierry  canyon  on  the  St.  Mary 

river  ;  Pinchfr  crei>k,  Canada. 

Ooniochasma  ii.  j;.  Meek.     (1864.) 

< -heck  List  Invert.  Kum.  N.  Am.,  Cret.  and  Jur. 

Smithson.  Misc.  CoU.,  vol.  7,  No.  177,  p.  34. 

Wash.,  1864.     F.  H.  Meek. 
Type:  Xylophaga  s1im|i«oni  (H.  t  H.)  Meek. 

8u  bgen .  Meek .     ( 1876. ) 

Rep.  U.  8.  (ieol.  8ur.  T**rr.,  vol.  9,  p.  266.  Wash.. 
187ti.     K.  B.  M«^ek. 

BtimpBOui  (M.  <&  H.)  Meek.    (1864.) 

Check  Lint  Invert.  Ftm*.  N.  Am.  Cret  and  Jnr., 
8mith«>n.  '.Mim*.  (Vll.,  vol.  7,  No.  177,  p.  34. 
Wash.,  1864.     F.  B.  Meek. 

Formatiiin:  Creta«*<'oas. 

liOratiiin:  Dakota. 

Ooiiiomya(ApL8.)  (inbb.    (1869). 

Am.  Jour.  Conch.,  vol.  6,  Pjila.,  1869, 187Q,  p.  11, 
Phila.,  1870.     W.  31.  Gabb. 

americana  n.  s.  M.  «&  H.     (1856.) 

Proc.  Acad.  Nat.  8ci.,  Phila.,  for  1860,  pp.  81,  82, 

PhlU.,  1867.     Meek  ft  Hayden. 
FoniiHtion:  ('rotacoous. 
IxM-ation:  Monrue  trading  jtost,  Nebr. 

americana  (M.  «&  H.)  Meek.  (1876.) 

Rap.  r.  S.  Gi'ol.  8ur.  Terr.,  viil.  9,  pp.  221,  2^2, 
pi.  :U).  figs.  12«i,  h.     Wash.,  1876.    F.  B.  Meak. 
Fonuiition:  Cretan-ous. 
Location:  Moreau  river,  Dak. 

aperta  n.  s.  (labb.    (1869.) 

Am.  Jour.  C<inch..  vol.  6,  Phila.,  1869, 1870,  p.  11, 
pi.  ti,  fig.  8,  Philu.,  187U.     W.  BI.  Gabb. 

Formation:  JuruMiic. 

Ijoratiiin:  Viilcanoabout  thirty  miles  southeast  of 
Walkers  lake,  Nev. 

borealis  Meok.     (1876.) 

Bull.  U.  S.  G«^)].  and  (>ogr.  Sur.  Terr.,  toI.  S, 
pp.  miJ,  ?^iA,  pi.  2.  flg.  2.  Wash.,  1876.  F.  BL 
Mi-t-k. 

Fornmtion:  Cretaceous. 

L>»cHtion:  Nanainio,  Vancouver  inland. 

montana  enais  (Meek)  White. 


(1883.) 

Twelfth  Ann.   Rep.  U.  S.  Geol.  and  <;i>ogr.  8nr. 

Terr.,  pt.  1,  p.   161,  pi.  3S,  flg.  Si.     Wasli.,  1883. 

C.  A.  White. 
Fornmtion:  Jumssic. 
Ijocation:  Near  the  lower  canyon  of  the  Yellvw- 

htone  river,  Mont. 


SOUTH   AMKIIU'.AX  MK>i(i/.l>H;  INVKIll 


Oouiomya— ( -on  i  i  ii  n  <»  1 . 
WliiieaTi-H.    (IHKJ.) 


-  ap.  andet.  WbilnavM.    (1*«1.) 


OouioBoina  II.  g  Conrad.     n8t!!).J 

V,  M.     Phlll..  IKT'J.     T,  A,  I.'i>niwl. 

luiUta  n.  B.  Conmit.    <lRt»l.) 

Am.  .lour.  i:niich.,  for.  t.  Pbllit.,  IHCS.  tBTn,  ]>.  44> 


Locmllun    Cronwlclu,  K.  J. 

Oonldlft  [Adams]  Conrad.    (1869.) 

Am.  Jwr.  (^nneb.,  toI.  ^  PlilJs.,  18«S,  IfT".  [..  < 
PhilL.  IBVU.    T.  A.  CuBtmd. 

eoniadl  d.  s.  WhitBBld.    (l«H,-i.) 


-  dscliTia  II.  a.  Conrad.     (ie6».) 

AiB.  Jmir.  I><ncli,.  rul.  fi,  I'blla.,  lOKR,  isTO.  (il.i, 
lie.  ,'i,    PhiU.,  mu.    T.  A,  Cnnnul, 


—  deoemnailB  n.  b.  Coursd. 

M,  pi.  B,  Bg.  ».     Hilli,  lllTU.     T.  J 


LocsttOil  :  lladdolillolil,  N.  J. 

decemiiarla  (Cuu.)  WJiitlidil. 

(1885.) 


LsatloD :  Il>»l.lnnnel>[,  N.  J. 

pailUa<C»D.)  WhJtReld.     (1885.) 

Mung.  U.  S,  thwl.  »nr..  tuI.  !i,  jip.  1*-^  li7,  |>].  IB, 

llgL  12,  13,     Mull.,  IHgS.     B.  F  Whlflli'ld. 
romaliuu  :  CrMMi:cuiK 
LdullMi :  MMrll>un<,  N.  .1. 
OTBiuiiuitodoii  II.  K-  ^^-  ^  H.    (1H6&.) 
.    Pmlwjnt.  In  ««.,  Mullli-.iri.  Com.  Knowl.,  .ol. 
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;  Orammatodou — ('iiiitiiiiietl. 

I  1?)  iltasyoucoeiiBia  a.  a.  Whit- 

I  HHVI-H.       (le78.) 

l^uiliuJtiuunJK  Tul.  8..  u.  BIT.,  No.  1,  p.  1IH. 
Muulml,  IRTH.    J.  F.  WhltMOM. 

I..«I<<rii:  IllBf  Diuv  riitr. 

.  (?)  UtasjroucoeuBia  Whileaves, 

,      (INTM.) 

G.-..\.  Hiir.  I^iin.;  Hpp.  Fcug.  for  ISTE,  ISTT,  |'j> 
Moiacwl,  IK';''.    J.  F.  Whllfmrn.. 


inoraatiiB  M.  &,  H.    {186S.} 

FalHDt.  U|'.  V.I.*.  SmilhHMi.  Conl.  Kuoirl..  rol.  H, 
No.  ITi.  p.  Wl.  pi.  3,  flgR  «,  9«,  I.  Wwb.,  IKM. 
Hnk  Jt  llaj^lm. 

iM-ailnii  -  KmilhuM  iwv  of  IlliU'k  hllli. 

iiioiuatua   (M.   &,    H.)   Wfaiteaves. 

(1K78.) 
ri.iiiulluuKUiinllM,  >ol.R.ii.  hf.,  No.  T,|>.  liH. 
Moiilmi,  litti",    J.  F.  Whii^.HB. 

Inomatni   (M.   dr..  H.)  Wlnteaveii. 

(1878.) 
(liK>l,  l^ur  Cu.;  RfT<  Fruc.  fur  lllTil.l<r;T,  )i.  \Si. 


luomatuB  (M.  &  H.)  W  li  i 

(1880.) 
Itn>.  Gnl.  Ulirh  mill  of  IliV..|>p.  3.',l 


pi.  a,  p.  xa.  pi.  31,  tgt.  *.  «.,».     HoDtrral. 

FunuolloD     CriiUctaaL 

Latatidii    Nortli  ■lionvrCnm'tiowalDlet,  Bkiilc- 

gUf  InM.  HUUi  (Mo  uf  Alllfunl  tmr.  loj  out 

ufAmrunl  W- 
-  ?  TancouverensiB  Meek.     (1876.) 
Bull.  C.  8.  Gtvl  (ndOrogr.  Sur.  1*tt.,  toI.  !,  No. 

4.  i-p.  ^ine.  3:T,  pi,  3,  ng>.  e, ««.   wwoi,.  mn. 


T..«1Iud:  Kiiniuulii.  VmiMBTT  liluid. 

—  ?  TaDcoaTaT«naia   (Meek)    White. 
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araromoatomuiii  americaiium    Elm 
berg.    (1»54.) 

MikrogMluKia,  Tar.  32,  tig.  11.    Laliniiit.  1< 


Gryphasa — Con  tin  ned. 
biyoni  var.  precedena  u.  vat.  Whit- 
field.    (1885.) 
MoDg.  tl.  B.  Oeol.  Sur.  tuI.  »,  pp.  194,  19&,  pi.  tt. 


IwrllcaUirlT  »  in  Ihe  'LcluLl^  gf  Ni*  Efipl. 

calc9oU(Qnenatedtt)Meek.    (1860.) 

Bi>.  Expl.  Gnat  DaiJii  Teir.,  I'tili.  [>.  3&«,  pi.  % 
Og.  i.    Wuh.,  IB'a.    r.  B.  UHk. 

LucbUou  ;  Nor  lbs  Bed  bulUi,  on  ILa  North 

i:alce<da  vor.  nebraaceasia  n.  var. 

M.  &.H.     (1861, } 
Prw.  AckI.  S»t.  Bci,,Phf1«.,foflMI,i:^«T-*!», 
PlliU..  ISUS.     Hnk  &  Hi)<ltll. 


Mlkn«niti>«l>>.  T»r.  :».  n;.-,  IH.     I.i'l|>ri 

I'.  U.  KLivubm;. 
Frna*llou:<Vla>'nni>i 

—  Taliduin  RlirculiPrg.     (IST.l. ) 

Slikrgs.'olugiB,   Tnr.  IW,   !!«.  IS.       I."ii>;i 


calceola  var.  nebtaaoenslBH.  di.n. 

(18<S.) 
I>ulwnl.  Cp.  HiwDrl,  EaiithM>ii.  i.'.odi.  Knovl., 
vul.  H,  Nn.  IT^A  P|i.  71-re,  |.l.  3.  flg*  1  —I.  «ul 

of  imltuM:  IIi'il  biiii.TS  fiinlicrnui,  Itakul*. 

calceola  var.  uebraBcenaia  (M.  &. 

H.)11.*W.    <1877.) 
ili1>,  i;.i.l.  Eipl.Fi.niiili  Pumllcl,  vol.  *,  pt.  2, 


7.  (iK.  1 


tun 


calceola  var.  nebroacenais  <H.  &. 

H.)  \Vliile»v«.     (1878,) 


Oranocardiiun  ii.8iil>);i-ii  <i»bli.    (I8t)il.) 


I,i>rsiiiui:  Illi^uoro  river. 

calceola  var.  nebraacenaia  (M.    & 

n.)  WhitenvoB.    (1878.) 


Oiypluea  [I^m.]  Mui 


ealceoIavai'.nebraacei)aia{M.&  H.) 

Wl.ittield.     (ISmi.) 
H.'^Gcol.  Bri«-klIill«..(l)«li..pi..M!>,3,W\pJ.3. 
flpi-la-llp,     WaJL.tiwi.    R.P.WhJMtld. 


bryani  (ilalib)  M'hitAeld.    (188^).) 


UrtTllC.l 
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OiyphaDa — Continued. 

conveza  n.  s.  Morton.    (1828.) 

Jour.  Acad.  Nat.  8ci.,  Phila.,  toI.  6,  lot  sar.,  1829- 
1831.  pp.  79,  80,  pi.  4,  flgi.  1,  2.  Pkila.,  1U27- 
18»1.    d.  G.  Ml  rton. 

Formation:  Cretaceoaii. 

lH>ratloD:  Wotxtward's  farm,  near  Wain  ford.  New 
£sypti  ^'  J-',  St.  (Jeorg(!»,  IHjI. 

conveza  (Say  sp.)  Morton.    (1829.) 

Jan.  .\cad.  Nat.  8cf..  Phila..  vol.  6,lHt  Bor.,  1827- 
1831,  p.  l.'l.     Phlhi.,  1827-18;n.    S.  G.  Blorton. 

Formation:  Cretnopouw. 

Location:  BIk  Timlter  creek,  Gloucester  couuty, 
N.  J. 

conveza  (Say  sp.)  Morton.    (1830.) 

Aui.  Jour.   8ci.,   Ist  Kr.,  vol.    17,  p.   283.    New 

Haven,  18.'{0.     t>.  c;.  Morton. 
Formation:  [Orotacoonif.J 
I^oi'ation:  New  Jersey. 

conveza  (Say)  Morton.    (1834.) 

Syiiop.  Org.  R«!m.  (Yvt.  Gr.  U.  ^5.,  p.  53,  pi.  4,  figs. 

1.2.     Phila.,  1834.    S.C.Mortuu. 
Formation :  Cretaceuun. 
Location:  New  Jer^y,  Delaware,  and  Alabama. 

conveza  (Say)  Troost.     (1840.) 

Fifth  Geol.  llep.  Tenn.,  \\  i6.    Nashville,  1840. 

G.  Troost. 
Formation:  Cretaceoua. 
Location:  McNairy  couuty, Tenn. 

conrugata  n.  s.  Say.    (1823.) 

Account  of  Ezped:  Pitt«bnrg  to  Koclcy  mountAins, 

▼ol.2,  pp,410.  411.     Phila.,  1823.    Thoe.Say. 
Formation:  [Cretacoou-t.J 
Location:  Alwut  Red  rivrr. 

dilatata  var.  tucumcarii  n.var.  Mar- 

cou.    (1858.) 

Geol.  N.  Am.  pp.  4.%  44,  pi.  4,  flgs.  1,  la,  />,  2,  3. 
Zurich,  1858.    Jules  Marrou. 

Formation:  Jurasnic  [Cretaceous]. 

Location:  fiiufls  surrounding  Plaza  1<arga,  in  the 
bed  of  Fotisil  creelc.  at  the  bigand  little  Tucum- 
carii, Pyramid  muuut,  Monte  rovneitu  and 
the  Llaiin  Estarado,  near  the  rillugo  of  Cuvfru, 
New  Mexico,  and  on  tho  tableland  or  mvw  be- 
tween  inscription  rook  and  the  ('anoncito  Hon- 
ito,  west  of  the  Sierra  Madre.  S«»utbern  part  of 
the  Llano  Estacado.  Loon  springn  botwct^n  Furt 
Inge,  Tex., and  Kl  Paw,  Ohiliuitliua. 

mucronata  Gabb.    ( 1800. ) 

Geol.   Sur.   Cal.,   Palcont.,   vol.   2,  pp.   274,275. 

Pliila.,  I86H.     W.M.Gabb. 
Formation:  Cretaceous. 
Location:  Sierra  de  las  Conchas,  near  Arirechi, 

8onora,  ftlexico. 

mucronata  (Gabb)  White.    (1884.) 

Fourth    Ann.    Rep.    U.    8.    Oeol.  Sur,  p.  302. 

Wadi.,  1884.    G.  A.  White. 
Formation:  Cretaceous. 

mntabilis  n .  a.  Morton.    ( 1828. ) 

Jonr.  Acad.  Nat.  Sci.,  Pliila.,  vol.  6,  Ist.  set.,  1828- 
1831,  pp.  81-^  pi.  4,  fig.  3.  Phila.,  1827-1831. 
8.  O.Morton. 

Formation:  Cratarcous. 

Lo4*atlon:  New  Jeriey  and  Delaware. 


Oryphaea — Continued. 

mutabilis (Say ap.)  Morton.   (1830.) 

Am.   Juur.  Si-i.,  1st.  ser.,  vol.  17,  p.  283.    Now 

Hiiven,  1830.    S.  G.Morton. 
Konnation:  Cretaceous. 
Location:  New  Jersey. 

mutabilis  Morton.    (1834.) 

Synop.  Org.  Ibun.  Cret.  Gr.  U.  8.,  pp.  63,64,  pi.  4. 
tig.  3.     Phila.,  1834.    8.  G.  Morton. 

Formation:  Cretaceous. 

Locution:  New  Jersey,  Delaware,  Alabama,  Ten- 
nessee, and  Missouri. 

mutabilis  (Mort.)  White.     ( 1884.) 

Fourth  Ann.  Rep.  U.  8.  Geol.  8ur.,  p.  3«2.    Wash., 

1884.    C.  A.  White. 
Formation:  Cretaceons. 


—  navia  (Con.)  Gabb.    (1869.) 

Geol.    Sur.   Cal.    Paleont.,  vol.  2,  pp.  273,  274. 

Phila.,  1869.    W.M.Gabh. 
Formatiou:  Cretaceous. 
Ix>oation:   Sierra  de  laa  Conchaa,  near  Arivechi, 

Sonora,  Mexico. 

—  navia  (Con.)  White.    (1883.) 

Fourth  Ann.  Rep.  U.  S.  Geol.  Sur.,  lu  302,    Wash., 

1884.    C.  A.  White. 
Fonuattbn:  Cretaceous. 

—  nebraflcenais  (M.  &  H.)  Whiteavea. 
(1884.; 

Geol.  and  Nat.  Hist.  Sur.  Can.  Mess.  Foss.,  vol.], 
pt.  3,  pp.  244, 246,  pi.  32,  flgi.  2, 2d,  h.  Montreal, 
1884.    J.  F.  Whiteaves. 

Formation:  Cretaceous. 

Loriition:  East  end  of  Maud  island;  south  side  of 
Alliford  bay. 

—  pitcherl  n.  8.  Morton.     (1834.) 

Synnp.  Org.  Rom.  Cn't.  (ir.  U.  8.,  p.  65,  pl.l6,flg. 

1).     Phila.,  1834.    S.G.Morton. 
Formation:    Cretaceous. 
Lot-ation:  Plains  of  the  Kiaraeeha,  in  Arkansas ; 

falls  of  Verdigris  river,  in  thu  same  territory. 

—  pitcheri  ( Morton )  Roemer .    ( 1849. ) . 

Tex.,  pp.  3nt,395.     Bonn,  1849.     F.  Roemer. 

Formation:  Crvtaceous. 

Location:  Eight  miles  above  New  Braunfels,  Mis- 
sion hill,  upper  [BniKOS  river,  and  near  Freder^ 
icksburg,  Tex. 

—  pitcheri  Morton.    ( 1 852. ) 

Kreide    von  Tex.,  pp.  73,  74,   Taf.  9,  figt.  la-c, 

Btmn,  1862.     F.  Roemer. 
Formation:  Cretai'eoun. 
Ix>rHtion:  Guadalupe  livcr,  eight  milea  above  New 

Braunfelf,  Mission  hills,  upper Brasos river, and 

FrederickHhurg,  Tex. 

—  pitcheri  (Mort.)  Shnniard.    (1853.) 

Expl.  Red  river,  Louisiana,  by  R.  D.  Man^y,  p.  2()6, 
pi.  fl,  fig.  6.     Wajih.,  ISW.     B.  F.Shumani. 

Formatiou:  Cret.in-ous. 

Location:  Fort  Wwhita,  Ind.  T.;  Crow  Timliers, 
Tex. 

—  pitcheri  (Mort.)  Blake.    (1855.) 

Rep.  Expl.  and  Sur.  P.  R.  R.  Mi*si**lppi  river  to 
Pacific  ocean,  vol.  2  ;  Rep.  G^-ol.  Thirty-sin.nd 
Parallel,  p.  39.    Wash.,  18.V,.     W.  P.  Blake. 

Formation:  (Jretaceous. 

Location:  From  the  Big  springs  of  the  Colorado. 


HO  XOIITII  AMKl!li:,\X  MJL'^nZOlC  l.NVlMITKilllATA. 


Oryphtrn— <'i>Til 
pitcheii  (Mc 


pitcheii   var.   iiavla   (  Hall  )   N«w- 


T.A.<'unn»l. 
FunuUaN:  i-rMxi-on.. 

LocntUm:  Lroii  B}>rlii^,  'fvi.,  itlRhiv-r  iIh-  Uihru' 
ohm  Ark..  N«w  BmiinMi,  Trx..  Fvri  Wuhiu 
•udlVu-Tlnil-rF,  T«. 

—  pitcberi  (Morl.)Scliiel.    (ISm.) 

Pwincr<.'«iD,  ToLli;  Beii.  Kipl.  F"rtY-flnl  ixr 

■iin,  N.  i>i^  p.  ine,  pi.  a,  i>i[.  v.   vruii..ii>u. 


LurallDn:  Tup  <>f.>  uiiil  liill  nmr  Gruid  rival 

—  pttoheti  <Murt.)  Hall.    (18r>6.) 

Kf[i.  Ei|il.  m«i  tkr.  P.  B.  K.  tli..M|,pi  rivi 
UK'-  l-O.    Wwli.,  IRM.    Jamn  [1.11. 


Ii.>iiaii.'.' :  ,.n  lb-  !■-<'.>■. 

pitcheri  vai-.  navia  (Hall)  Whit- 

lirld.    {1H8-1.) 
M..I.K,  U.  H.  Sur.,  TO).  >,  i>.  M.    Wuh..  lN<r>. 
II.  P.  V'hitn«i<i. 

L.>cMllnn  :  MoDinviilli  iimiiij  ind  DIui  Bkll.  K. 

rr.»li,  »id  NfW  Knjlit,  S.  J. 

pitohttri  var.  (Mort.)  White.   (1875) 

Ki-|i.  t'lraar.  ftnfl  <jn^-   KviiI.-hihI  Hnr  wvt  uf 
■>lar-hUbdrKllli  nji^ridlHH,  vol.  4,  pt.  1,  pp.  ITI, 


—  pitebarl  (Murton)  Mnreon.    (18.'>8.) 

a«l.  K.  Ant.  trv-  3i-tn.  pt    4,  flgi,  E..Vi.b, 
;!Hrii-h,  IHbl.    JiilnUanMi. 

rutiullui  :  t^tKHilu. 

Lornliun :  IKIlturniiiiillnic  V>mM  cmk.  one 
rlH  ■Harnll  oT  tba  FiIk  Wn^liln  rlnr  (Loi 
M',  LU-^a^IVj;  DiiltarliuliiirtbDranulJBiii 
M  Fori  Wuhlu;  In  Uir  pUlu  of  KiaiuMlm 
AriiHWUi  U  th*  Bill  oT  Uw  rrnli(ria  rivci 

vi.lDll}  lit  Sm  Brnmir-l-i  UHlil  nWimpi 
nil  ilie  Rta  OuiutKlupi,  Trt. 

—  pitchaii  (Uort.)  Uabb.     (IttCO.) 


or  liupn.  lirkhlc  Mgf ;  DlrlT  IK'Jt  rlv>r.  Mhl 

Puvrcc;   Hdt  or  MuuDt  TujLnr,  uid   Acunik 
I'lHI.'^ll,  tin  HrllLu.  ric. 

—  plauooonTeza  ii.  e.  WhitUeld. 

(1876.) 


-pUcatellan.  B.  Morton.     (1»33.> 


i  (Mori.)  Kewberry.     {1«J1.) 
Kt|>,  IViliinilo  itirr  of  tli<  Wnt.  )4.  D.  p.  t;;!. 

WhkIi..  1KI1I.     J.  S.  KfWiHIT}. 

ForniBiiuD :  rniawu. 

LociUiiin:  A  trw  mlln  rwt  of  t\in  llrnnnr'.  ■ml    ; 

III*  K-t-oa,  mil  of  Alt.u<iii<'r.|iir. 

pltxibMl  (Morton)  Ualib.    (IMS.) 

i;i>oi.  Hiir.  c»i.  I'liMMit.,  ToL  ^  pp.  LTi.  :;:3. 


-  sinnata    viir.    ameiicana   n.    var. 

iiiTCuu.   (law.) 

H.'i.l.  !;.   Aiu.,  ni.  37,  (M,  pi.  3,  Bg.  1.     Zuriili, 
IsfiO.    Jiiln  Uoc.-uu. 

LuollsD  :  Uanlm  uf  B*d  ri<er.  ixHir  Pn-nlnK. 
'IVi. 

-  thiisn  n.  ■.*  Usbli.     (ItfUi.) 


I..  IK  : 


1.  riii 
U.  O.I  Mi. 


pitcheii  var.  navla  u.  var.    Hall. 

(IKSG.) 

lU-p.  BijJ.  and  l^"'-  P.  II.  K.  .Ht-l-.rli  tiv.T  In 
l>u-in<'  UMUI,  «>1.  :>.  in.  I.  1'  l<",  pJ.  1.  Hh--. 
T-1IL    Waal).,  1K.X    .lam.H  ll»ll. 


-  veaicnlaiia  (Ijaiii.)  lliin 


SiuUla  HluD  rrf.rn^  lu  Tinlii^ 


IWYLK.] 


NORTH  AMERICAN  MESOZOIC  INVERTEBRATA. 


141 


Oryphaea — Coutinned. 

vesicularlB  (Lam.)  Gahb.     1864.) 

QtHA.  8ur.  Cal.  Paleont,  vol.  1,  p.  203.     Phila., 

18Gi.    W.  M.  Gabb. 
I'orniiition:  Cretaceous. 
iKN-atioii:  Near  Sau  Diego,  (%1. 

vesicularis  (Lam.)  Mcok.   (1876.) 

Hop.  U.  S.  <Jeol.  Bur.  Terr.,  toL  9,  pp.  i^J,  '21.  pi.   " 
11,  flga.  2a-c;  pi.  16,  flgs.  8(i,&.     Wii^h.,  187U. 
F.  B.  Moek. 

Format  ion:  Cretaceous. 

Location:  Cheyenne  river,  near  tho  Black  hills. 

vesiciilariB  (Lam.)  Gabb.    ( 1876. ) 

Proc.    Acad.  Nat  Sci.,  Phila.,  for  IvTO,  p.  323. 

Phila.,  1876.    W.  M.  Gabb. 
Formation:  Cretaceourt. 
Locution:  (ieurgetutrn,  Ga. 

vesiculariB  (Lam.)  White.      ( 1883.) 

Fourth  Ann.  Rep.  U.  S.  Geol.  Sur.,  p.  mi,  pi.  48, 

n^  1-5.     Wash.,  1884.     C.  A.  White. 
Fonimtion  :  Croraci>ous. 


—  vesiculariB  (Lum.)   Whittiold. 
(1885.) 

Hong.  U.  S.  Geol.  8ur.,  rol.  9,   p.  1$M,  pi.  26, 

fi(5a.9,10.    Wash.,  l«8r).    R.  P.  Whitfield. 
Formation :  Cretaceous. 
Location :  Xcw  Jersey. 

—  veBicularis  (Lam. f)  Whitfioid. 


(1885.) 

Hong.  U.  8.  Geol.  Sur.,  vol.  9,  pp.  3«-39,  pi.  3, 

flgs.  16, 16 ;  pi.  4,  figs.  1-3;  pi.  6.    Waah.,  1885. 

K.  P.  Whitfleld. 
Formation :  Cretaceous. 
Location :  All  the  noted  localities  of  the  lower 

and  middle  green  sands  of  Uie  New  Jersey  Cre- 

taceoas. 

veBiculariB    var.  aucella   (Kocm.) 
Whitfield.    (1885.) 

Mong.  U.  S.  Geol.  Sur.,  toI.  9,  pp.  37.:{8,  pi.  2C, 

figs.  9,10.    Wash.,  1885.    S.  P.  WhitflRhl. 
Formation:  Crotatfous. 
L;>nation :  New  Jurwy. 

—  veBiculariB    var.    conveza    (8ay) 
Whitfield.    (1885.) 

Mong.  IJ.  8.  Geol.   Sur.,   vol.  9,  p.  37.    Wush., 

1885.     R.  P.  Whitflfld. 
Fecroation  :  Cn*tac(!Ous. 
Location  :  Monmouth,  Cream  ri<lKe,  N't'w  Egypt, 

Harrison\ille.  near  Mullii-ahill,  anil  ciM'uhere 

in  N«w  Jersey. 

^vesiculariB  var.  mutabilis  (Murt.) 
Whitfield.    (1885.) 

Mong.  U.  S.  Geol.  Sur..  vul.  9,  p.  :i8,  pi.  4,  fig.  3. 

Wash.,  1H86.     R.  P.  >VliiifloM. 
Formation:  Cretaceous. 
Location  :  Monmouth  county,  N*.  J.,  Crfnin  riii};o, 

M.J. 

—  vesicularis    var.    No.    4.    u.    var. 
Whitfield.     (IHsr..) 

Mong.  U.  S.  Geol.  >ur.,  Vul.  9,  p.  :'i8,  pi.  :),  fi^.  15. 

WaAh.,  1W5.     K.  P.  WhiilUlil. 
Furmatidu:  CretMC«-ouii. 
Location  :  New  JerM>y.  ^ 


Oryphaea — Continued. 

vomer  n.  s.  Morton.    (1828.) 

Jour.  Arad.  Nat.  Sci.,  Phila.,  vol.  6,  Ist  scr.,  1827- 
IMI,  pp.  8:^^85,  pi.  5,  -figs.  1-^.  Phila.,  1827- 
1831.     S.  G.  Morton. 

Foruiation:   Crotuceoufi. 

Location  :  Near  New  Ktjrypt,  N.  J. 

vomer  Morton.    (1830.) 

Am.  Jour.'  Sci.,  1st  ser.,  vol.  18,  pi.  3,  fig^.  1,2. 
New  Ilavon,  1830.     S.  0.  Morton. 

vomer  Morton.     ( 1830. ) 

Am.  Jour.  Sci.,  1st.  ser.,  vol.  17,  p.  283.    Nav 

Haven,  18:U).    S.  G.  Morton. 
Formation :  (.Cetaceous. 
Location :  Now  Jerttey. 

vomer  Morton.    (1830.) 

Jour.  Arad.  Nat.  Sci.,  Phila.,  vol.  6,  1st  ser.  1827- 
18.-il,  pp.  197,198,  pi.  8,  figs.  11,12.  Phila., 
1827-1831.     S.  G.  Morton. 

Foi  mat  ion:  Cretaceous. 

Location  :  New  Egypt,  N.  J. 

vomer  Morton.    (1833.) 

Am.  Jour.  Sci.,  1st  ser,  vol.  24,  pi.  9,  fig.  6, 
New  Haven,  18:i3.    S.  G.  Morton. 

vomer  Morton.    ( 1834. ) 

Synop.  Org.  R«?m.  Cret.  Gr.  U.  S.,  pp.  54,55,  pi.  0, 

fig.  5.     Phila.,  1834.    S.  G.  Morton. 
Formation:  CretaceoiM. 
Location  :  E(;ypt,  N.  J. 

vomer  (Mort.)  Whito.     ( 1884.) 

Fourth    Ann.    Kep.    U.  S.    Geol.  Sur.,  p.    303. 

Wash.,  1884.     C.  A.  White. 
Formation:  Cretaceous. 

washitaensis  n.  s.  Uill.    (1889.) 

Geol.  Sur.  Tox.,  Bull.  No.  4,  p.  4.  Austin,  1889. 
R.  T.  Hill. 

Formation:  Cretaceous. 

Location :  Washita  limestone,  extending  south- 
ward continuously  through  Denison,  Fort 
Worth,  and  Austin,  Tvx. 

( ?)  Blake.    (1855.) 

Rep.  Rxpl.  and  Sur.  P.  R.  R.  Mi.-tsissippi  river  to 
Pacific  ocean,  vol.  2;  R«p.  Geol.  Thirty -sec- 
ond iNirallel,  p.  40.    WiUih.,  1856.    W.  P.  Blake. 

Formation:  Cretaceous. 

Location  :  Kim  fork  of  the  Trinity  river. 


Meek.    (1864.) 


Geol.  Sur.   Cal.   Paleont.,  vol.  1,  p.  42,  pi.  8,  flgg. 

4,4a.     Phila.,  1804.     F.  B.  Me<4. 
Formation :  Jurassic, 
liocation  :  Genessee  valley,  PlunuM  county,  Cal. 

?WLit«.     (1878.) 


Eleventh  Ann.  Rtrp.  U.  S.  Geol.  and  (ieogr.  Sur. 

Teir.,  p.  234.     Wash.,  1879.    C.  A.  White. 
Fcrmstion:  Cretaceous. 
Ix)cation:  Coalville,  Utah. 

-  ? Whit<-uv<^.  (1882.) 


Proc.    ;iii<l   'riiuis.    Uiiy.   S*k\  i'uii.,  vuI.  1,  sec  4, 


p.  J*.i. 


.M..ritriKl.  1«'<3.     J.  V.  Whireaws. 


Fuimuliiiii:  t.'rvtuirous. 
Loi-atiou  :  Skagit  river,  Canada. 


SUIITH  .VMKIUCA.N  MIWiiZli[i:  IXVEUTKItRATA. 


IHTG.     K.  B-Mcck. 
-(Cull.)  WhitU^lil.    <IM85.) 


li™  hilJ.  U.'Uiuoutb  niiinly,  N,  J. 
OiTphorliyiiohiiB  ii.  g.  Meek,     (lr<l>l.} 

Am,  Jour.  ai.,ad»r.,iia.3T,  pp.SlT.il!',:  K"« 
■■■••D,  lfS4.     F.  H.  MMk, 

Outtultna  tturita  KlirenlierR.  i  Ii<r4, ) 
aiiuuK^.iuBiii,  T«t.  a^  !«.  a.  L'H'iig,  iiw 
c.  U.  Kbri'iibrig. 


Ormnaxua  n.  Bub)(en.  <iiibb.    (18i!8.,) 


OTiniiotocerHs  u.  g.  U>'ntt,     (1077.) 

i<i>.  iiu,  111.   wuii.,  la;:.    .MpIkik-  iijut. 
blakel(Uabb«|>.)M««k.    (1877.) 

li..|..  ll.'..!.  Kt]'l..  t-.<rM.'lli  IMmllo],  luJ.  4.  i,t.  I, 
Ii|i.  l]:i-lli!,  pi.  10,  flgi.  10,  lin-t,  pi.  11,  flgi, 

II.  ■-!.   w»ii..  isn,   r.  II.  sink. 


xotollifornw  a.  a.  Meclt.     (1877.) 

IIi'p.  Crul.  Ki)i].,  rui'livili  Punillr],  Tiil.l,  111.  I, 
]<p,  1II-II3,  Id.  Ill,  liga.  V,  'M.    Wub.,  IMI. 


I.cinitiun:  Uiicml  Vlilk  CUTIHI,  Writ  llumbiilijl, 

OyrnuluH  (aiibKnii.  aR.)  Mi'uk.     (187G.) 

H.|i.    r.   ».   liiiul.    [iilr..   Tirr..    vut.    ».    ^   KIB. 

w»h.,  ifti;.    r.  a  jh-rk. 
Oyrodea  (Cun.)  (iaiib.     ( 18<tl.) 


-  abbotU  11.  «.  4iul>Ii.    (1861.) 


Gyrodea — Co  u  t  i  uaed . 

abyaalaua  (Uartoii   ap.)   Uabb. 

(1876.) 
Pruc.  Aoul.  NX.  Bi't.,  PlilJn..  f.ir  ims,  p.  t:i6. 

PblJa..  ia:e.    W.  M.  linU^ 
Fumitluu :  L-Mtcm,M. 
Lwmlui;  Pauulncrri'k,  <>». 

conrsdl  11.  8.  Mei-k.     (lN7(i.) 

B»l>.  L:.  S,  l^.il.  Vtr.  T.rr..  i..|.  '.i,  i^p.  MO.  Ill, 

Bki,  3.V3G,  |i.  Sill.     Wuli.,  IBTO.     F.  U.  Unk. 
F..riii*ilun:  ltrMiiCF..ui. 

Lo.  (iloii ;  l.'hFr<-iii»  [iT^r,  IXL. 

conradlana  lUaUb)  Whiw.    (1889.) 


-  depreaaa  d,  ■.  Ifenlt.    1 18T7.) 

K^l'.  Otol.  Kipl.,  Fortiftli  I'Hnll'l,  ml.  4,  pi.  1, 
I'P,  1^  ini,  pi.  IS,  Up.  1,  to.  Wuh..  1H7T 
r.  B,  H«k. 

l.valUiu;  (.-hulk  rni-k.  (I   lb*   i>i..ulJi  .'(  llii 

-  depreaaa  (Ueek)  White.    (1879.) 


-  dowoUl  u.  s.  White.    ( ISfl". ) 

Hull.  [I.  11.  Gti.1.  Hur..  N'ci.  SI,  p.  Ii',  pi. : 
Hind'J.     WmIi.,  1?S9.    C.  A.  WhlK. 


rutiiinlluD  :  CmnrMiaa. 

Lu<«tluD:  Hllb  KolhwBit  ar  Hulluci;  foiics'* 

futk  ur  C'ullnnwoud  crorki  Tdud  '  >.prlnE>i 
Ti'M-  fill,  PlKtr  counlT;  KIAljuu  moimlKliu, 
M<ki](-Mi  i:uiiut}'.  C4I.1  JnukioDvlllf,  Crrg. 

«xpaiiaa?(Gabb)Wbiteavet.  (1874.) 

a»>l.  Mir.  Cat!.,  K>p.  Pt-k.  far  ]«T»-I«;4,  p.  2H3. 

Jl.iulRll,  1(71.     J.  F.  WkilKHW. 

LKHliim:  PiuwcliuD Uind. 
excavata  (Miohalin  Bp.jWhiteavea. 

(I87it.) 


Ltii-u;  NuRlivnit  ■idi'  at  IlvriihT  MaBil; 
..■■i  riirr,  Vani'KUTn  l-bmil:  Xuntna 
:iT.  liHi  nlW  nil,  VUFiiBifr  Muni;  Htiimlrn 


Oyrodea  7    obtuaivolva    : 


iMiTi.i:.] 
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QyrodeB — Contiiiuod. 

petrosa  (Mortuii  Bp.)  liabb.  (1876.) 

Proo.   Acnd.   Nat.  Sci.,  Phila.,  for  1876,  p.  '295. 

PbilH.,  1876.     W.  M.  tJabb. 
Fonnation:  Crtttaceoiit. 
Location:  Glawhoro  and  MuUica  hill,  N.  J. 

spillmanii  n.  g.  (iabb.    (18(51.) 

PnK-.  Acttd.  Nat.  Sci.,  Phila.,  for  l«U,  p.  320. 

Phila.,  1862.    W.  M.  fiubb. 
Formation:  Crota(*K>iii«. 
Location:  31iik>iiM>iiipi. 

Gyrotropifl  n.  g.  (iabb.     (1876.) 

Pro*-.  Acad.  Nat.  Stl.,  Pliiia.,  for  1870,  p.  ^K 
Phila.,  1870.     W.  BI.  fJabb. 

ftquamoBUs  u.  s.  (j'abb.    (1876.) 

Pror.  Acad.   Nat.  8«m..  Pliila.,  for  1870,  pp.  .'J»l, 

30L    Phila.,  1870.     W.  M.  tiabb. 
Formation:  TretucHouB. 
Location:  Snow  hill,  N.  C. 

Hyatt,  A.    ( 1881). ) 

Genetia  of  the  Arietida>,  Ucni.  Muk.  Comp.  Zool., 
Tol.  16.  No.  a,  p.  KW,  pi.  14.     (.ambridge,  1880. 

HalobU  (Brouin  (iabb.    (1864.) 

6«o1.  Sur.  (Jal.  Palouut.,  .vol.  1,  p.  3().  Phila., 
1864.    W.  M.  Qabb. 

Halobia?  dubla  u.  s.  Gabb.    (1864.) 

Geol.  8nr.  Cal.  Pal«ont.,  vol.  1,  pp.  TtO,  :)1.  pi.  5, 

flgf.  28a,  &.     Phila.,  1804.     W.  M.  (Ubb. 
Formation:  Triawic. 
.  Location:    Star  canyon,   Buena    Vi^ta  district, 
NeT.,  and  GIfTord'8  ranch,  PliHiiaa  county,  Cal. 

■     ■  occidentaliB  u.  s.     Whiteaves. 
(1889.) 

G«ol.  and  Nat.  Hittt.  Sur.  Can.,  (.'ont.  Can.  Pale- 
ont.,  Tol.  1,  pt.  2,  pp.  1:M.  13r»,  pi.  17,  flgfl.  ft,  0. 
MoDtrMl,  1889.    J.  F.  Whitcavefl. 

Fonnation:  Triawic. 

Location:  Liard  riyer,  about  twenty-five  niilcM 
below  DeviPB  Portaj^o,  C-auiula. 

(Daonelia)     lommeli   (WiBsiuauii) 

Meek.    (1877.) 

Bap.  G«ol.  £x]>1.  Fortieth  pHrulli-i,  vol.  4,  ]ii.  1, 
pp.  100-102.  pi.  10,  flg.  5.  Wash.,  1«77.  F.  B. 
Meek. 

Fonnation:  Triassic. 

Location:  West  of  New  Pan  niincK,  DoNitoya 
moantalnR,  Cottonwood  cjuiyou,  Wi>ht  Hum- 
boldt range,  NeT. 

.^•.—  (Daonelia)    lommeli    (WiBMHianii) 
Whiteaves.    (1887.) 

0<K>1.  and  Nat.  Hi«t.  Sur.  Can.,  vol.  2,  u.  Mr., 
1886,  a)>p.  I,  pp.  106,  lOO  B.  Montreal,  1887. 
J.  F.  Wbitearee. 

Formation:  Trianic 

Location:  South  aide  of  UouHtoii  Stewart  chan- 
nel, Q,  C  I.;  nearly  oppoalte  Kom  harlK>r; 
Section  cove,  north  end  of  Itaruaby  imland, 
Q,  C.  I.;  bay  Ave  mllen  wert  of  l^i*  Cinameral, 
north  end  of  Vancouver  island. 


Can.,    Coul.     Vhu. 
\X\,  IM.     Montreal, 


Halobia — Contlnaed. 

(Daonelia)    lommeli     (WisBinaiin) 

Whiteaves.    (1889.) 

Geol.  and  Nut.   Iliist.    .Sur. 

Pale<int.,  vol.  1,  pt.  2,  pp. 

1HM>.    J.  F.  WhiteaveH. 
FoTumtiou:  Triai«iic 
Locution:  South  side  of  Hou.-ton  Stewart  ilian- 

nel,  Q.  C.  I.;    nearly   opiHh.ite    Boif*^   harbor; 

Liard    river,   about  twenty-five  uiilc*    below 

Devilfl  Portage,  Canada. 

miuea  (Leach)  Meek.    (1876.) 

Kep.  V.  S.  Geol.  Sur.  Terr.,  vol.  9,  pil  -'70,  •.:71. 
Wa-h..  1870.     F.  B.  Meek. 

-homl     ((iabb  t)     var.    Whiteave». 


(1879.) 

Gool.  Sur.  Can.  Mett.  Foav.  vol.  1,  pt.  'J,  p.  \.i£, 
pi.  10,  tij;*.  8.  8tt,  h.  Montreal,  1879.  J.  F. 
Wliiteavcp. 

Fornmtioit:  Crutareoud. 

Location:  Northwest  aide  of  Hornby  ialanil; 
0iiuthw<f^t  lide  of  Denman  i4<Iand;  Blundon 
point,  and  two  mileti  and  a  quarter  np  tht) 
Naiiaiuio  river,  Vancouver  island;  alM>  at 
Vcpuviud  bay.  Admiralty  ishuid,  and  the 
Sucia  islundd. 

—  minor  (M.  &  H.)  Meek.     (1876.) 

R*-!*.  r.  S.  4ieol.  Sur.  Terr.,  vol.  J»,  p.  273,  pi.  31, 

fipi.  la,  b.     WaHh.,  1870.     F.  B.  Meek. 
Koniiiitii>n:  CretaceouM. 
].<H-ation:  Mon-au  river. 

—  occidentalis    (M.     &.    H.)    Muek. 


(1876.) 

llep.  U.  .S.  (Jool.  Sur.  Terr.,  vol.  !».  pp.  271,  1172, 

pl.  18,  figH.  11,  o,  b  ;   1241,  b.     Wa«h.,  1870.     F. 

B.  M^ek. 
ForntHtion:  ('rctaceouM. 
L(K'atioii:    Yellowstone  ri\er,  one  hundred  and 

titty  niilei*  alK>ve  its  mouth;  Deer  creek,  near 

IMatte  river. 

—  occidentaliB  (M.  &  H.)  Whiteaves. 


(1885.) 

Geol.  and  Nat.  Uist.  Sur.  Can.,  Cnnt  Can. 
Pal'^^nt.,  vol.  1,  pt.  1,  pp.  46,  40.  Montreal, 
ISS.'i.     .1.  F.  MTiiteaves. 

Fonnation:  Cn^taji'oun. 

Location:  Bloo*l  Inilian  creek,  nortli  of  the  Reii 
Deer  river,  and  twt'nty  miles  east  of  the  Hand 
hilN;  South  SuKkntchcwan,  opptwite  Swift 
Current  creek;  Old  Wiven  creek,  township  10, 
rangH  11,  west  of  third  principal  meridian, 
Cauifcila. 

—  Bubcylindrlca    (M.    &,    H.)   Meek. 

(1876.) 
Kep.  !I.  S.  Geol.  Sur.  Terr.,  vol.  9,  pp.  272,  2TJ, 
pl.  18  tigs.  10,  a.  }..     Wash.,  1870.    F.  B.  Meek. 
Formjttion:  Cretacenui^ 

lAicutiou:  Near  the  mouth  of  Milk  river,  on  the 
Upfier  3Ii8ffouri. 

—  aubcylindrica  (M.  &  H.)  Whitfield. 
(1880.) 

fWlh  «ieol.  Blai-k   Hills  of  Dak.,   p.   437,  pl.  12. 

tig.  24.     Wash.,  188«i.     K.  l\  Whit  fluid. 
Fonnation:  Cretaceous. 
Ijocation:  On  Old  Woman  fork  o(    the  Cheyeuui? 

river,  Black  hill^. 
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•  (Park.)  Morton.     (1634.) 
Sjnop.  Org.  Ktm.  Crrt.  Gr.  U.  S.,  p.  14.    Fhil 
int.    S.  0.  HnHon. 
—  aimullfer  n.  a.  Uurton,    (1811.) 


i\M,  p.  am,  vi.  II,  ac  4.    t-hii.  ,  i<>.iii-j 

8.G.  M.irUAi. 
location  :  Dvep  cut  of  th*'  Climipe^k*  A  1 

aroului  a.  b.  Murlun.     (1)S34.) 

Srnop.  Org.  K*ni.  Cnl.  Ilr,,  L'.  H.,  |i|i.  44.  46.  pi. 

Ill.flli-.  1,IC.    PliIlL,  IKll.    a.  IJ.  lloituii. 
Fornuillon  ;  Crmiwoii.. 
linnlimi:  Unrut  couuly.  AIh. 

cyllndraceuB  (?)  (Dttlruiice)  Wliitc- 

«v<«.    (18T9.) 


I  Hamites— CootiDued. 

rotundatus  n.  a.  Coaud.     (IKS.) 

Tivc.  Aiiid.NM.Sel..Phila..  ftir  IKI-I&U.  |^1H. 

rtiLhi.,  ism.  t.  a.  Connd. 

FurniMluu.  Ct»1«c«oi^>- 
LcutloD:  Dii1IUFouiiI]r[Tuu!. 

torquatus  it.  a.  MortoD.    (1831.) 

S.vu.p.  Otg.  Krm.  Cnu  Gr.  V.  S..  p.  4^  yl.  1\ 

fll.4.    I^lla.,  IIU,    3.G.  UunuB. 
r«nD»lon:rn'tiu:nciuii. 

—  ?  torquatas(Mortoii)Uabb.  (18Tti.) 
Prm:.  AcmpI.  Sill.  a.-F.,  I'iiita.,  fur  Iff!*,  ]<.  ii*. 
Plill..,  !»;<!.     W.  M.  G^bh. 


-  trabeatus  a.  a.  Morton.    (1831.) 

B;iiD|..  Org.  Brn,.  Crel,  Gr.  U.  S.,  p.  »,  pi.   IS, 

tg.  a.    Plilli.,  IKVl.    S.  0.  UortoD. 
fornifttiim:  lYedu^Bvui, 


-fremontl  a.  b.  MHfvou.     (1838.) 

Gnil.  S.  Am.,  p.  so,  pi.  1.   Bg.  .1.     Zurith.  18J8 

Join  Muriou. 
Farnmlion ;  CrsUwiui. 

-  (?)  glaber  n.  b.  WhitenvM.     ilSSl. 


—  iBTratuan.  b.  Coiivail.     (IiCki.) 
mr.  Ar..l.  S.t.  Sfci.,  Plilla..  fur  l-^-.l  l.tvi,  pp. 
lIi.t.W.     rlilli..  11M'..    T.  A,  I'liuiiil. 


rxmHt.ni  JlrNiiirj  couutj,  Tcnn. 

(?)  ap.  nndpt.  Whiteave*.    (18T6.) 

(I«j|.»iir.  t>o.:  Mk.  t'w.,  Tul.  1,  pt.  I,  p.  4a. 
pi.  U.Bg,  3.    Borlmil,  187(1.    J.  F.  WhllaiTH. 

ri.n.mlioii:  rtrlKWuu.. 

Luniliuii :  ljunn  Cbtrlglts  IiLidiI. 
HamuluB  ii.  i;.  Morton.     (18.'U.) 

S):bi>I'.  Org.  Rsni.  CiTt.  Gr.  U.  S,,  p.  13.     Phlla., 

-  major  ii.  a.  Gabb.    (IflHO.) 


..  Ill  Mil., 

p.  »ia,  pi.  «i,  fl|c.  ■ 


—  larvataa  t'ourait.    (!►'■"'".) 

Sep.  U.  8.  uJ  Uti.  B.IIII1.I.  Siir.,  T.il.  I,  pi.  X  p. 
IWS.  pi.  il,  «l!.  S.  »'Mh.,  I'.-.T.  T,  A.O.Hinul. 
rurniill'in  ;  I'm. If.  111. 


I.  II.  &.  M.    (iNr>i.) 


aquamoaus  Unbb.    ( imii).) 

Haploceras  beaudanU  (Uroii;;. )  VVliit- 

RtVCH.       (1881.) 

Unil.  awl  NM.  HM.  Air.  I\iii.:  Hi'n.  >\m..  i,il. 
'  I.  III.  ■'.  I*,  isn-t!!':.  |>I.  ir.,  6e*.  1. 1..    ji,™- 


■■■) 


iNOllTH  AMKHICAS  JlfWOZIJIi;  I.VVhHTEUKATA. 


HRplooersB— Con  t  in  ued . 

cumobeiraeiiBe    u.    •-    WUitBUveB, 

(18IM.) 

Cml.  and  XU.  Hint.  tAir.  Can.;  Ilea.  l'iW>.,>ul.I. 
pi.  H.  pp.  !08,a<9.  pi.  M,  a«.  1.    Honlri'iil 
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Helclon  (Muiitfort)  M.  Jl  il.    {lt!56.) 
1'r.T.  A.wl.   Nil.  M..  ll.iln..  fur  IBiVI,  p.  ««. 
Fhlli.,  ]<&;.    Mi'ok  ft  K-yiru. 

alv«olusu.H.  M.  ic  H.     (I&'iG.) 

Pro.-.   A™J,  Kill.  s.'i.,  PhMii.,  r.T  l*.->6.  p.  I* 
i-bJIi.,  1ii'>;.    Ui'rk  .t  lliij.lrii. 


-poreslannm  WbitenvM.    (IMH.)       ^  cailnatuBn.  s.  M.  i  II.    (1830 

pt.  3,  p.  31.    UouirFu),  ISM.    J.  F.  WhiKi-  |  I'htls.,  lUT.    Kiuk  A  lU-yltt. 


plcmulatum  (Sow.  sp.)  Whitpavc 

(IKM.) 
Oml.  uiJ  Km.  111.1.  Sur.  Cu.:  Mm.  >\~<i..  vol, 
pt.3,  i>ii.aj;,  aiH,  pi.  w,  iig.  i.    Mom™ 


-elrcnlailBii.H.  Uahh.    (IMU.) 

tit..1.  HIT.  I'lil.  r^il.-,.,!.,   .„!.    1,    1^    HI,   y\ 


I^KWicm :  >-.wlb  atKiro  nf  Ciiiiiili««»  <i>M. 
Haplophragmiuin  Hp.  Kviiiih.    (I''t'l  } 


.»F«..18':i 

tl.iri.1  xiiv. 

A.  E.  Kriuii 

ronn.li<M,;l' 

LOTAtiua:  SsoJnmj. 

RoaBH.     (IWl.) 

MiUb-.S.lurw 

CI.    KtiM 

.    Aki.ll.    Wl«.    t> 

lluid  Xdv 

A.B.I)ciu. 

C^unriul. 

(I»7S.) 

Pw.  Ami.  N 

.1,    fw    1«.1,     p.    ( 

Phll^.  187.1 

T.  A.  (^01, 

ml. 

oapaxn. 

B.  Coiim 

(IK74.) 

STcntli  Anil. 

B..]..  r,  e.  f 

*.L  ■■i4  ll-Kr.  ,-. 

T.r..  p.  4H, 

WuJ...  IK7 

.    T.  A.  lV.„r..l. 

FvruullaD  :  C 

LoculijD  :  X.' 

r  Uriivrr,  O 

1<>. 

HsrpBgo  (Kleiu)  Connil.    (UTiH.) 

l«U,p.3;i.    l-hllK.,  ll-.i.lM.'itl.    T.  A.Coiir 

ttppMDua  a.  «.  Couiwl.     (IK>.J 

Jirar.Aeiid  yuLScI  .Miita-.toLS,  M  ..t.,  IK. 

i«u,  i>.  am,  pt. :«.,  te-  ^\    tiiiih.,  u:^-}^ 

T.  A.  Cviiml. 


-  impreM*  u.  ■>.  littlib.    ilMll.i 

(ixil.  tar.  (^1.  I^Ii'iHii.,  ti>1.  1. 1..  ■.•s,  |.l,  I 
K1.    Phlla..  IhU.    W.  H.  <:»m.. 


-  patelllformia  ii.  x.  M.  &  H.    (1h5(!.) 


—  aezsulcBtuB  u.  b.  M.  &  II.     aiS«.) 

I'll--.    Aiiul.    Sal,   SI.,  llillu..   for  ISJB,    p.   m. 

■•hiiu.,  i».-'r.    >ir.-k  A  iii)<i.!ii. 

nii1<ifn>innu>iil1i,  Ni-lT. 

—  ■triatnm  ii.  h.  KU-hwalil.    ilHil.) 

Un«,     hllriHil,.    DtDHtL.     lltlll'.    MnilK.    .^ll'Dllt- 

ii  [n»-iii,  p^  i:.*.  1.'.;,  T*f.  ]^  iik.  4.    tit. 


l-i-l-r. 


>..  Kh'tiiti 


-Buboratna  n.  h.  M.  it  11.    (IKiB.) 


HeUcanoyluB  11.  g.  (lalili.    (lljiei.) 


-  cequlcoBtatuB  Uulil).    (L8fi».) 

U.-.I1.  siir.  I'd.  l>sl»>i>t.,  ><-l.  -A  111.  I41-H:i. 
■•!,.  Mm-.  VH-H.     Plilla.,  IWIU.     W.  U.  Ila 


Bull,  lu! 10 
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Hellcaulaz — Coutinued.  '  Helicoceraa — CoDtinued. 

ooBUta  D.  H.  U&l>b.    (Id6».)  '  ateTensoui  (WliitGeldJ    SUnloo. 

0«l.Hi.r,  W,  P.I.01..,.  v.il.'Al-.WT,|J.M,lig.    j         (1887.) 

t-utni.iiuii:  l.'rpl«™uK.  ■  1ST.    [Pm.er.  ItW.]    T.W.HsbIob. 

Loi-sHuD    M!>illii<-i.Cul.  I  t-.iriiii.th.N-  rntuu..'U. 

HeIlcocera»(d'Orb.)Nli"iin»rd.     (1861.)  i         i-oci'iii.ii:  Aiwm  Sr,.  u.ilm  ngrtb  of  th.townof 
IT--.  Bwwu  *.r,  X.l.  lli-I.,  V..I.  H,  im,  IWS,  I  ltm\i-i,  I'ulo. 

p.ts>i.    Dort.>n.  isnj.    u.F.  Mhiiu.ntii.  tauuicoBtatua  u.  a.  M.  d:  H.    (1858J. 

rii.'.  A.-ml.  N.I.  Sill..   Phil».,  fiFr  ISM,  p.  X. 


-decUven.n.  Uabb.    (1861.) 


LurJlItDD:    FtDcu 

runeb,    Bu 

I»      .'UI1KI.1 

(Div.  A.l 

-brewerliii.. 

1.  (labl.. 

|1»M.) 

.  p.  -■■!.  1.1,  1 

t!,il!bl.t.     Klll»..lMi4.     w. 

VMiulka:  llrrtan 

LumlioB:  iVn-H 

ruck,  f^ 

Orotlllf.  Bntto  . 

■ouiitj.  Cil. 

—  pulenw  n.  ■ 

1.  White. 

(1875.) 

K,^,,.  UtUKt.  -"'1  ' 

)«,l.  E.P1. 

*<..l  s,ir.  1 

?tortuBn.  ».M.  *  H.    (IfBS.) 


?  vermieuluia  ii.  a.  (iaiib.     (1)M.) 


—  vespertinus  u.  a.  Conrad.     (1874.) 

zitAvliIh   .\hli.    It'-p.    I'.  ^.  Uvul.  Aint  (»h^.  Miir. 

M,'i7,7w',flii'.'.  i)^!r'w^.7i"TV'i\'A'Mif^^^^^     Hell»oma{HiibKBu.Swttiii)M(«.k.    (1876.) 
runnulli.ii;  ilrplnwoiu.  ""l''  V.K.  ii«ul.  Siii-.Twr-.Ti.t.  II,  J., --<!-,.    WmL., 

LA'ltitiu:  (^.llllltiul  of  Purl.,  i:t»l.,  ">'*■      *■■  "-  M"-^' 

-moitoiil  (M.)  Stniilon.     IIW7.)  ,  Helix  (Linn)  Wliile.     (187ti.) 


I)C<1.    ¥.  II.  11 

-evaiMin.  ■>.[»]&  H.    (1860.) 

I'hili..  im.  XfV  i  llivdrD. 
>'..in...(luu:  ITivtiarylCKIw-runi.. 
Lu.-atlui.:  M<H>1I>  of  Judith  rlvvr.  N'.^I.r. 


Bteveiiiraiii  ij.  b.  WliitHelil.  (1877.)    ■-        K.J||I,'i;,|,';-",V-rt4.^.!^t' "'"''''   *'  '*'  *'""' 

VMh.,  iKRi.    K.T.  WiiJiiiciii.  avauBtoueDua  W)iit«.    (.I'^'^-J 

T'lmatlmi:  IV^arnHK  Tlili>l  Ami.  B.'p.  U.  B.  (d'lil.  :iui' .  p.  Id,  |.l.  i 

l..-«tl«n:OBth«»<-l.i.i..rfll.«HT.iT.'li,--,.,il.-  (!•.■>.  lit --It-    Wiwh.,  IbW.    t.  A.  Wl.ilr. 


1    T.  W.  Ml 

I^rmuioli:  Ctt,«-^m 

Lr-oUinn;  AlvuttiTrll 

llJn  11..1II1 

..r  111.' 

Uinilder,  Oolo. 

—  moTtonl  VBT.  teniDCOatatnm 

11.  vai 

Meek.     (187G.) 

B^.r.S.ti-o1..Sur.  T. 

^V-,   ">l-  », 

.pp-i"' 

K,11,!..3«-..     W-l.. 

'k. 

Lo.Hti«i,:t;r«ll.-..d. 

Full  PlfTTT. 

—  nBvarroeuBiB  u. 

,  s.  Shum 

■  rd. 

{1KU1. 

l-nv.  Ik".  S«-.  S4I. 

Ili.l.,    TiJ. 

».  in 

pp.  H.I.  iw.   w»i". 

1,1S>.-J.    B. 

>\«t,i 

F..riii>i1i<in:  Crft»o-p|ih 

L.«'i.ii.«i:i:Juilll.'IJ|«pii 

liLXurtm. 

rmiiili 

f.T..i. 

BteveuBoiii  WhiiHold.    (18x0.) 

li,  tier. :-».    w«.h..  iw*i.    k!  1-.  'wiiirtt^i, 

lf|>riHWiin.T  (Ylrt«i  (wup. 


NORTH  AMERICAN  MESOZOiC:  I.NVEHTEBKATA. 


H«lix— Contio  ueil . 

kwutbeiulB  Wliite.    (18 

TfaJrd  Ann.  Vxp.  t.  S.  liivt.  Hur 


I  Hemlaster— Cud  tinned. 

'  bumptaTeyBaiiuB  (M,  &.  U.)  Heek. 

{1K7ti.l 


—  oocidentallB D.  b.  H.  &,  K.     (l«>7.) 

Pmc..  Amil.  Not.  8fi.,  Phris..  fur  IB'-T,  V-  1*'*. 

Phlli.,  lUg.    link  A  IlifilBii. 
Fuimuiuii:  CivUmiu. 
LochiIud:  Moulli  of  JuJilh  riivr.  N'rlir. 

—  vetuBta  <M.  .1.  H.)  Meek.     (187ti.) 
Btp.  U.  S.  a*jl.  Siir.  TflT.,  lol.  9,  p.  Mi,  v}.4i, 

flgn  T»,  fc.    W«i,h.,  IH7B.    F.  B.  Mn.k. 
ToTOmUon:  Craliirwin. 


~  paraBtatUB  (Mont.)  Marcou.  ( 185:<.) 


paraBtatUB  (Morton   Bp.)   Ue 

(ib:*.) 


Lontlw :  Muulh  <if  Jiidjtli  Kvir.  uu  thr  Hi>K<url. 

—  v«tnBta(H.&H.)Wliite.    (ISHtU.)  I 

Twrini.  Ann.  Br;,.  C,  K,  ««.].  iind  Ocwgi.  Biir.  ■ 

Terr  .  pi.  1,  ]..  I-H.     Wtrli.,  Its].      C.  A.  Whlll.  , 

Loruitn:  HoutlK'l  Judill.  rivrr,  Muul.  ! 

—  ?vettiBta(M.  iH.)  Wliito.     (18K3,) 

Dk.  91.    Wuh.,  Ilsu.    C.  A.  Whlta.  I 

LocMlou:  U|>i>erHlBaurirlT«rr*elDn.  | 

~  vltrlnoideB  n.  a.  M.  &.  H.    (1857.) 


-  BteUa  (Morton  »[).)    Desov.     (1K5B.) 

Ejl.op.  Ecl.lnDldrn  FiHii.,  |,.  JTi.     Pirii  inirt  Wi»- 
btde.  lUt.    E.  Dwir. 


I.  Koemer.    (1S49.) 


PriK.   AciuL.  Xol.  Scl.. 


,1.  I». 


H>Td<u. 


irr'rfkll  vf  th«  niiwtela|n  Ma* 


(Patula)    Bopulta   u.    ».    Wbilv. 

(1880.) 

Proc.  r.  a.  N.l.  Mill.,  ml,  a,  p.  Hm.      WVI.,,  ! 


HemUBter  (Desoi)  d'Orli.  (Dnt.) 
PdaoDI.  FraiioiH.  KrlilnoUt''-  Irr-x^iliHr-. 
Ciiit.l,8ii)cnii.>,  p[i.  iaJ-iil.     I'.iri-,  is.,:i- 


Lucslloii:  frulrie  hliifr,  AU.,  Tli»l>«r  crrtk,  N.J. 
HemicidaiiBBp.  nnili'l.  Kill.     (1889.) 


—  Deaor.    ( 1858. 1 

EfD<V.  K<.-l>llioi.l«  K.« 


iri-nu.i  Wii*     HemifuauB    8nb}!n:i.    (Swains.)     (Jabli. 
I      (18iil.) 
elsEBiiBu.  8.  .Shiiiiiiml.     (IMT.a.)  g«i1.  snr.  u«i.  Phi™iii.,  roi.  %?.•«.     Phil.,, 

Kipl.   Itrd  rlvpT  L-niiKliiui,   \n    H     n.  M;.^.M^    I  ISM.     W.  M.  n»l.K 

mpi.l«*^w.    «■„>,,.,-.-.,.    «.''.'=1-     Horcodonn.g.cronrad.     (187.1.) 

ftnn.ti,*:  Crr«r«««.  B..p.  G«I.S>,r.  K.r.n,lln^.«r.l.   K.t,i<h. I«7:, 

t««lo«;  F.rt  W«hlu,  Ind.  T.  "■  f-  K'""-.  *rp.  A.  p.  lu.    T.  A.  .:on»d. 

? hnmpItreraaDua  n.  a.  (M.  &  II.)     «]lipticuB  n.  b.  Conrad.    (\t!7:>.) 

(1857.)  " " 


Phil*., 


Koir..  .«|.p. 


1,  pi.   t.  Up..  -1.  a. 


SOKTH  AMEilJCAN  MESOZOIC  LWERTEBUATA. 


HATCOglOBkK    (vubgen.    Coitiad)    M«ek. 


-  tippana  Courad.    (1868.) 


HeteTOceras(d'0rli.)Mrek.    (1876.) 
K<f.  V.  d.  GmJ.  dur.  T'n-.,  ml.  fl,  hi.  iTl,  r. 
Wsih..  ISi*.    V.  It.  Jl«k. 


igulatum    (M.    &    II.)    Meek. 
PP.4U,1U, 


(i87e.) 

pi-  21.  tit'-  •^'-^-     Wmali., 
'  LoritJuu:   IluJ   of  ».>iitl> 


?  chayvnneiiBe   (M.   &   H.)   M»>^k. 

(1870.) 
K>|>.  V.  8.  Urol.  Sm.  ttn.,  yol.  S,  W".  4H.1.  4M. 

|4.  21.  RiKF.  »L  t.    Willi.,  imii.    F.B.H'-''k. 
roriMll.iii;  I.YHsciNm^ 
Lwstiuii:  Huulb  of  Dig  <:iHi]n>iie  livci,  IMh. 

?  coohleBtum   (II.    &,  M.)     Meek. 

(1876.) 

Rrp.   r.  8.   U*dI.  Sl.r.  Tsrr..  vol.  »,  p|l.  «8,  *J9, 

pi.  M,  llE<.  So,  *.     Wmh.,  I8T6.     r.B.Mo'k. 
rornuitluii:  CMveuni. 

rltrn,  Dmk. 

■ cocbleatum  (M.&.H.)  Staiihiu. 

(1887.) 


Haterooera*— Cont  i  n  ned . 

?  nebraacenM  (M.  &.  H.)  WhitBeld. 

(1880.) 
Hop.  GmI,  V\»A  Hill*  of  Dik,  pp.  tfl,  Ut, 
pl.  l.Mtil.  Cipt.  K.Re.  «■    W>ib..l«M.    B.F. 


•t  IL>  Hit  fork  at 


newtonl  a.  a.  Whitlielil.    (1879.) 

IT.  B.  Gtogr.   uui  lieol.  Sur.,  Bockj  HounMlo 
itgLon;  Pitlim.    Rrp.    Pileuot,,  Blvk  Hill*, 


—  uewtonl  n'kilQeUl.     (1880.) 

Hep.  (i'l.l.  Ulaik  Hillii  >ir  Usk.,    p|>.   M»^il. 
pi.  I.-.,  Dpi  U4.    WhIi.,  lUMI.     B.  P.  Whllfidd. 


.    [Den™.  1K««.J    T.W.S 


conradl  (Murt.   sp.)    Wlii 

(1879.) 


—  tortum(M.  &H.)Meek.    (1876.) 

Iltp.  r.  S.  Ciool.  Siir.  T«Tr.,vg|.9,  pp.  Ml,  ISZ, 

pi. !£. flir>. 4u-c    wub.,ine.   y.u.Ktrk. 

>->iriiuiii..n:  Cn-lnmiiii. 


W7.     lIVrnvT,  1S8S,J     T.  W.  SttnloD. 
L<huli..h:  Abtiiit  n^e  Nillfii  uortJi  uf  tl»  tuwu  of 

—  ?  umUUcatum  (M.  &  IL )   Ueek. 

(1876.) 
Il»p.  r,  3,  Usui.  Sur.  T.rr.,  vdI.  fl.pp.  iSS.lKJ, 
pi.  ■«,  llg.  ft.    Wuh..  187B.    F.  n.  M»k. 


Trout  r{Trr(lb"<i..(Brll<nlinrlhi-f<ill»);Dndly 
rnxk,  V.  I..-  &ill  jq.tinii  or  Adiulnlv  ioluHl; 
Uklili'  boy,  Vui.'uiit.'r  l>kiiil. 

ooopeii((ia1>l»  (nil.) Meek.    (IHTU.) 

UulL  V.  S.  liwl.  iwl  U-'LT.  8ur.  T-rr.  >..|.  i,  N,..   ' 

4,p.an,pi. x,iii9ii,7.r.   wuBb.isvt;.   »■.  a. 


Beterocriaina  a.  K.  <  'I860.) 

J.>ur,  V.ul.  S.I,  &■!.,  1 ■  :wr.,li 

IWl',  p.M(.    PliIlL,  lh.f~lA-..,     i.abbAIl 

-  abbotUi  u.  a.  U.  &.  H.    (1x60.) 


?  nebrasceiiae    (M.   d:    II.)    Meek.  | 

{1870 


HetDroterma  a.  g.  i 


XOmil  AMEIUCAN  MESOZOIC  INVKRTKBIIAIA. 


LkhiIod:  UutlUFI,  <M. 

Hettaugia  ameticana  i 
■  {1856.) 


Location:  Moulh  of  Judllli  rlTM,  Ntlir. 

uodulosa Wbi leaves sp.    (IST9.) 


N> 

Hinif.  rl«r.  two  mllM 

nd  m  h>t 

l.p.¥« 

HUliind:  rMecli.iui. 

Binuit«a?Bp 

UDdot.  Kamirei. 

(1880.) 

An.  Mil 

Fon 

.nto   R.[,.  1I«.,   Tomo 

3,  p.  OM, 

fin. 

FanutiD 

iMUlaa 

nM^td>.H«lco. 

• 

Hinnlte 

a,  0 

r  Bpondylusap 

.  nudet 

Wliileai 

es. 

(1879.) 

<J*.1.Mo 

Cr> 

2.  p.  17S 

SODIK 

Fornwilo 

Ed 

r»n«t«l»-p.rliir»l>.T, 

V»n(o.iT- 

-  boreallB  n.  s.  Uvrtnn.    <1841.) 

Jour.  AcMl.  Sal.  «rl.,  Hiim.,  lol,  8,  «t.,  1 
l«t2,  p.  210.  111.  It.  fls-   a.     l^lll.,  IB3!>-' 


L-klinn:  U 
*3"  40'  N. 


calamltlfoniiia  (Barvoua)  Uniuizu 


I.ornllon :  Aimfco.  ii 


na    (llarveiia)    Kamiros. 


mexicana    [Itai'cena]   Utqui 


Hlppothoa   iTTeKularia   n.  s.   G.   &   H. 

An.  Min.  FuidMlu  Rtp.  Mm..  Tomo  T.  p,  S31. 

(1860.) 

flt^  *,  5.    M.-i1r..,  18Bi.    M.  Oniuiai. 

LiR-alioii:  Iliad  to  Rinron  nUtio  «id  Sui  G.idru 

F(.naiitil.ri:CretU'«oa>. 

|-o.Lt,iBi«ndlitrlrl,tUI»orMlcho»con,  )l«iiu! 

LooUod:  NawJincf. 

aabinae  d  .  s.  Roomer.    ( 1849. ) 

n.  g.  Gabb.    (1H60). 

T«..p.4l'>.     Bonn,  1M9.      f.  RooB-r. 

l»60.p.«0.     Phil...  IS-^lSOO.     W,M,tI.I,h. 

In-egulailB  (G.  ic  K.)  Gabb.     (1860.) 

M,  to  Krml-TickBbnrg,  T.s. 

Joar.  Actd.  Nil.  M..  VMlt.,  rul.  4.  M  ■.-r..  IVtu 

tBxana  n.  ■.  Roenier.     (1849.) 

ISM.  p.  «.),  pi.  U».  fl»..   1«-M.     PhlU.,  18W- 

Tvx  .  pi>.  tO»,  410.    BoDP.  IMIt.    V.  R.wmrr. 

wai.   w.  M.Ui*b. 

roriiialion:  OrHwMni. 

rormMloD!  Cretirioiu. 

1.., utton:  Cppir  .onnt  of  Ptd.TiulM rL..r, T.i. 

texauDB  Roemer.    (I8.'>3.) 

t0.dl[.H.     (I8G2.) 

Kniilr  idh  T(i.,  pp.  TC.  'T,  Tuf.  K,  tigt.  1«-r. 

Jour.  Add.  »M-  Scl.,  I'lill...  Td.  ».  M  .«-.,]M» 

tns,p.  m  [pi.  II],  flg.  Ti.   Piiii...ii«3.  iM. 

<;iliti  a  Horn. 

ronuMlMI:  Cmtrtont. 

Lmtloii^  S-ew>r«7. 

nnioufvll,  T«. 

NOKTll  AMEHICAS  MESOZOIC  INVKIITEBRATA. 


Hippuiites — Cu  ii  tin  iieil . 

■ ap,  iindet.  Roeiiier.    (184!).) 

Tei.p  p.  410.     Bonn,  1M«.    F.  lloMnfr. 

ForniilloD:  Crft«ri."Ui, 


Holectypus— Cuu  t  iii  nod . 

oaatillol  n.  a.  CotttMiii.     (1890.) 

null.  t^H-.  i:.«l,  t-miire,  M  ■T..  .«!.  11^  Ku 
!>[..  ior..  :.'n>i,  |>],  I.    I'vli,  ISM.    CoRhh. 


FonniUliHi:  Cn^lim 


r   ]«>■-     planatua  Rocmer.     (I&"i2.) 

<\.mii.l.  I         Ki«iJ..  v.in  T"!.,  p.  M,  Tut,  lu,  Dkl  2u- 

—  cinctUB(Mort.  8p.)Croiiner.   (1K7(>.) 
KrlUuh.  Di'ulx'li.  UihjI.  Km.,  BuiJ  K,  p.  ^W. 

Bn-lln,  Itnii.     n.  I^rcdiw. 

Lfulluu:  nrownvilK  N.  J. 

—  oomanchesi  a.  s.  Harcou.    (1K5H.) 

G«.l.  N.   An.,    l>l>.  *l.   11,   pi.  3,   nm.  1.  :i-',   1-. 


-comaiiobeBl(Marcoii)DeHor.  (IK'iK.) 
bills.  1S0».    E.  I)n-jr. 


Lo(»li..n;  D> 

k  uf  RbI  riv 

r.  iiur  IT 

.t„„,  i\.,. 

mortonl 

(Coil  per 

MSS.) 

Coiiiacl. 

(1850.) 

Jo«r.  Acri.  SU.  Set,.  Phil. 

,101. 2.  aj 

1*,M,  p,  « 

|.l.  1.  Ug.  10 

Plilla. 

1KS.J.|W,4. 

—  Bimplex  II.  a.  Shiimaid.     (ltC>H.) 
Kipl,  Bi-I  RKrr, !,».,  by  B.  B.  Slanj',  pf.  ilii,  Bl 
p1.3,a«.t.    WB-h.,  liWS.     B.  P,  Slii.,,i«f,l. 


-■Implex  (Shiiinard)  DcHor.     (1K'4«.) 


>lBiiatu8(Kot)in.)Sbiiniard.  (1853.) 
>I.  Hnl  lllvrr,  U.,  1i)  K.  U.  Uticj,  p.  211. 
k'uli,.  I&'iJ.     n.  F.  jbiinaril. 


L.-HI 

>1.     B^rii 

r|1>.]. 

.■-     (1858.) 

H)-n«i 

1*1*.  WM- 

Ku*.  P]..  Ills, 
E,  Di'Mr. 

■"■ 

P«ri»alid 

Bp. 

K(iciiii>r. 

(1K8)».) 

Vi.n.r  Bud. 

n  t.  p.  !>. 

Taf 

1  |«ii]  6|E<.  6*^.     B. 

R.H' 

Form 

Iluii:  flrw*- 

m.k.uwAi.1 

.>).u»U.ri>i. 

u,h 

ofltanoM 

planatus  n.  n.f  Hall.     (1854.) 

|.p.  14^  Ha,  pi.  1,  Agn.  ia-f.     Wub., 


pIanatuB(Ki>«iu('T)DeBoT.    (11^.) 


Homalina    (iiibgeu,     Stulirzlm)     H«sk. 
(IWIl.) 


IH7«.    >-.  B.  Mnk. 
Bomomja  (Af^at.)  <iabl>.     (]8<J9.) 


-alUii.H.  V 

Ki-iil.-  K-n  T"s 


LiH-ailuii:  TiiKiiii  I'l-iiui',  <'o»uii<nwd  rmk.  HI 

conceutijca  ((Jabb)  Whitoavec 

(18751.) 


NORTH  AMEaiClN  MEdOZOIC  IXVEBiEUHATA. 


Homomya — C  oa  ti  oiied. 

sp.  nmlet.    Koem«r.    (1849.) 

T\-i.  p.  4M.    Bunn,  IMS.    J.  Bmbut. 
Fumialiun;  Onucnoiu. 
LocstiDD:  Fndarlckibiiig,  T<I. 

Hoploparia  (?)  canadenala  n.  h.  Wbit 
eavM.     (1884.) 
FnK.  and  Tniia.  Bo;.  6ae.  Can.,  ynl.  ■!.  Bn:,  4. 
pp.  £17.  £18.    MoDtnsl,  \WS.    J.  V.  WhiU'Avci. 

Iamlli<ri:  HichVQOd    riler,  Altisrll,   Siirllivml 

?  canadeuBts  WliiteaveH.    (18Ki,) 


ByallDa  (FeruBPS)  Meok.    0:1876.) 


wuii..ie;«,    F.  B,  SI-.V 

-?Bvan»l(M.  &.  H.)  Meek 

fop.  V.  8.  Oeol.  Sur,  T.Tr.,  vor.  «,  1 
Bg,.8S-m.P-JM8-     W-l,..  W6. 

l,«.llon   MuqlhofJMdlll.rirrr.Mu 

(1876.) 
I  .-.18,  «». 

.  B,  »«!.. 

-?  wanai  (M.  &  H. )  Whito. 

(1883.) 
<->.  H.  r, 

Hydatina  pamila  Wbiteaven.     (1889.1 
Genl.  ud  Sill,  Hi-I.  Jiiir.  fV.i.,  Cont  (*u.  l^l«- 
onl.,  Tol.  1,  pt.  i.  pp.  1801  ISl.  pJ.  «, «(!".  ».  .*«. 
Mantml,  18ge.    1.  F.  WbltanT.Ti. 

VutnuitluB;  I.'ri^UTfOIU. 

wHtof  lh*f<>urtli  princl|<il  iB>-rfUaii,  Koitli- 

Hydrobia  fHartmaan)  Meek.    (1876.) 


Biithouyl  (M,  &  H.)  White.    (IWC!,) 

Tx'inb  Ann.  II.-J'.  I'.  S.  i;.-ol.  ina  l^-oRr.  Siir. 
Terr.,  pi.  1,  p.  UT.    Ws-h.,  IJWl.    C.  A.  Wliitr. 
Vacimitlnn:  l>t«iv.iiin 
<.«atkm:  l-ncrXbHwrlrii.'rnglun. 

antlioDyi  (M.  \.  II.)  Mi'ek.    (I87ti.) 

Il-p.  i;.  a  U.iil.  Bur.  T.-TT..  v.,1.  »,  ,,,,.  .Kl,  BTS, 
pi.  U,  flK"'  10>-^-  V'»)i..  ir.b.  V.  B.  Sl.^jk. 
Furimlutn:  Prolslily  Ki-'.'LF.    |Cioti.rn.ii..| 


?eiillmoidMD.  ■.  Meek.    dSiB.) 

I  Rrp.  I'.  S.  Gml.  Bur.  T«t.,  *ul.  V,  |>p.  aVS,  Ii74 

All.  TX,  |h  ST3.  Wub.,  ISTi^  F.  R  llM-k. 
FuTunlluii:  t^iliiibly  bii'rnr.  [CwHu-hmif. | 
1..W.II..B:  CI-Hr  t..A  .-t  r..-.h-i  ri..r.  Wont. 

.™. —  ^1.1-.    ..—.., „....  I  ?  euUmoidea   (M.  4.  H.)   WLite 

?  occidentalia  (M.   Jt  H.)    Maek.  I      {18HM.) 
(1876. )  I        ■I'-'ini'  A"",  ''•r-  r.  ».  g-.i.  md  ower.  m,,. 


pi.  «:£,  flgiL  ra-,1.     U'uU..  IDTii.     F.  It.  Mt^k.  i 

Funnrntlon   .^rolnwout  j 

Locitiou     UulllbofJnrlithriilr,  M ,  I 

?  oocidentalia  (M.   A    II.)  It'liite.  , 


^'.tlul*  Ipp^r  Xi«.uri  ri..r  rtKiWi. 

?eullinoides(Meak)  White.  (188:!.) 
hln  Ann.  Rtp.  I.'.  B.  Gi'iil.  Miit..  p.  .'i!l.  j.l.  'JT. 
fli!  37.    Wmnh.,  IWBi.    <■.  A.  Wlillr. 


'atiooi  |»oulli  'It  Jiiililh  Tivrr.  Mnnl.j 
7ocoldentaU*  (M.    .L-.  II.)   While. 


-teota  While.    (1879.) 


?  occld«iitaIl8   (M.   &.   H.>    White.  I 

(1883.) 
nifd  Abd.  Bep.  U.  .S.  Grol.  Snr.,  p.  4>'i,  pL  S7, 


—  recta  White    (18«:i.) 

Tlilrrt  Aiiu.  Rep.U.S.Opnl.Hur..  p.  «n,  pi.  n.fii 

:».    Wiirti„W«.    i-.A.Wlifw. 
I'nrfiuitlvii:  l>«tB«uiiii- 
LmstliHi:  Nmr  ICtMin>«.  Vya, 


NOHTll  AMKltH:AK  MKSOZOIC  ISVKRTEKKATA. 


Bydrobla — Con  tinned. 

auboonica  d.  a.  Meek.    (lt!76.) 

Itap.  V.  a.  G«l.  Bur.  Ttn..  toI,  »,  p.  MS,  tg.  1 
p.  ST-J.    Wwh.,  lS7n.    F.  H.  Hf'k. 


-Buboollica(M.&H.)White.  {188».} 


Hyr]deUa((>nl>seu. Swain) Meek.  (18T6.1 

I87(i.    ¥.  B.  Uwik. 

IcbthyoBOTOoUteB    aiiKiila    R  o  e  m  e  r . 

(1888.) 

r*l«iit.    Abbindl.  Tltrler  Kond,  Han  4.  pi>.  •, 
!  10,  T.t.  I  (iivi],  flg..  la,  II.:  T.r  II  [iixiij. 


FornialluD:  CnUosui. 
Locmtion:  Upper  Mltioiirl  rlicrrr; 

BuboyUudTaoea    o.  «. 

(1886.) 


-  utabenBlB  a.  h.  White.     (1876.) 
Formstiuu:  T^ninrj  ICKtacMut]. 


—  utahensia  White.    (18S3.) 

Tlilnl  .\Dn.  Ri-ii.  U.  S.  liKit.  Snr,,  p, 
flu.  %.  W»ll.,  ISIO.  C.A.WlilU. 
Funniilluo:  miacuaiK 


a(M.&n.)Heeh.   (187G.) 
;..  r.  S.  0«ri.  em.  Twr.,  vol.  B,  pp.  OTii,  6^ 

,1. «,  ttw.  in-c.  wiwi>.,iini>.  F.  a,iiMk. 

m;ilLou:  ITutwhIy  »:»«■»  |CnAi:<:<Hll]. 


icthrnoiilbor  IkrIOD 


—  contOftUls  u.  a.  Lonsdale.    (1884.) 

ijuarl,  Joni,  G«l.  Sec,  Lwidon.  to).  1,  pp.  M,  m, 
OgB.  o-t^  p,  fi^     Lobdoa.  IS46.     WllliUkI  LoD^ 


—  contottmia    (Loiisd.)    O.    A.    H. 

(1862.) 


Idonaaroa  n.  g.  Courad.     (1873.) 


alabameuaia  n.  a.  Galili.    (18T6.J 

Pnh.'.  A«rl.  \'it  Set.,  Phllo.,  fur  l»(l,  p.  3)&. 

I'Lilit..  KTS.    W.  n.  GiliU. 
FuruiMloii;  CMrmceoim 

?  B]itTOBa(Murt.  Bp.)GKbb.    (1876.^ 


(M.&,H.) White.  (18 

;™i.Sur..p.w,  iJ.^; 


tWblteavea.  (ItWT..) 

Ui'iiL<i»ISiU.lll>t.l!ur.l'>ui,,<;uiit.i 
■ul.  l,iil.I,p.:£>.    Muiii rial,  lint 


HTpogeUa  (Uray)  Ual>b.     (186».) 
i;.'^!.  Mur.  Col.  l-ilwDt.,  ml.  2,  p.  ITfl. 
IMi.    W.  H.  Oibb. 


i:  Cr-U 


B.  p.  fl 


Xulhuro.   HuonoDth  con^;  dmi 
llulii.d'U  Ftv-hotd,  H.  J. 

capax  Cunrad.    (1872.) 

Puk,  A.*!.  S.t.  .»il., Plillt,  tot  irn,  V.  M,  pi. i, 
(1^.2.     PlilU..  IH7S.    T.A.C«lir«i. 

oaioUneoala  [n.  a.]  Uatib.     (1876.) 

PfU.-.   Aoiul.   K«,  Sri.,  PhlliL,  for  IBTB,  pp.  31*. 
MIS.     IMllll.,  ISit.     W.  M.  Cubit 

FurniiUiiii:  UnMcauiu. 

i.mticHi:  SBBir  hill,  ^.  a 


I.«.J 


NOHTTI  AMKISICAN  MKKOZOlt:  IXVEllTKIiltATA. 


Idonearoa— Cuntiiiiied.  I  Idoiieaica— Conliniieil. 

oompr«Balrosba    d.    •.    Wliiltielil.      ap.Kiftbb.     (IKTB.) 

(1885.) 
Hone.  U.  a.  G»l.  Bur,,  lol.  9,  pp.  >»», : 
flia.  U,  la.    W'uta..  IIU.    B.  P.  Wli 
Fomuiioni  Cr«uc«oui. 
lflr.tloB     Mr.  J   S.  OouH'"  piti.  Tin 


ontj,  S. 

—  dopreBia  n.  B.  Whit*.    (IKTS.) 

Kep.UMgr  iniKJeoL  Jipl.MflSur.  wwtui 

liundn^illh  mnrldlin,  tol.  4,  pi.  1.  |i|i.  IKi. 

-■  pi,  tB,11gi.l:K  (..    «iuh.,lST».    f.  A.  W 


*l  Unk  or  BID  Fufm 


-  Uttlel  D 


I.  Galib.     (18T6.)K 
I'nic  Ac^  Stt.  gel.,  PfallB.,  fur  isrri,  p,  911 

I'UIU.  ISTS.    W  H  Galib. 
'FartnBIlDD .  CnUCMUa. 

medlBiiaii.B.  Whitfield.    ^1885.) 

Hang.  V.  B.  0«ol.  Sur.,  tul.  a,  p,  199,  pi,  iITi.  Kin 

a,  «,     Wub.,  IMS.    Jt,  P.  UHIIHvld. 
4'urmUlan   Cnlnc(>Dut, 
IasDod^  Cooli    iiiiiil  i>tU  at  Tinlw  f>l1<i,  N.  J 

DBgleoU   Uabb8p.)Uiibb.     (18Tti.) 

\Ptor   Aad.  Nm.  Sii ,  I'lifl*..  fut  IWl,  p.  3 

FlilliL,  l«TG.     W  M,(M>1>. 
FurmnllUB    Cwuon'iift 


lmUDB:Kfl«Jeraa}' 

InoceramuB  [Sowerby]  Hoiton.    (1834.) 

Sjnop.  Org.  Brai.  Orel,  Or,  V,  3,,  p,  6i,     Philn., 
l«M.     H.  G,  Hnrtw. 

, (mibgeii.    SowBrliy)   typical,  Msok. 

11876.) 
'          n<-p.  I'.  (1,  Orai.  Sot.  Terr.,  rol.  B,  j^..  3S,  :». 
I  Wuh„l«Ta,     r.I).HMk, 

J altu»  n.  8.  Meek.     (IS71.) 

T.Tr,  pp.  ;i(K,3ia.   wnji.,  1871.   r,  B,  »i«k. 

1— ulign:  Sm  HedJclne  Dow  tUllon,  Vnlun  P«. 
.-lAr  nllmu]. 

-  altu»  (Meek)  Whitliclil.    (1880.) 

Krf.  <i»l.  Stick  Hilla  uf  IXk..  [>.  a»1,  |.l,  u.  6,,. 


quiudecemradlata  (— 
(1868.) 

Ann.  Bap.  Geul.  Sur.    If.  J.,  [ur 


)  Coolt.  I 


shnmardi    (M.    St.    n.)    Whitfield. 

(1880.) 

Utf.  QHI.  Bliu-k  llltlg  of  I1»k.,  pp.  4lA.  1IM.  |>] 
II,  flu*,  11-11,     WMh..  HBU.      H,  1'.  WhilliBlJ 

Wumu  fort,  Ulu:k  hllla, 
Uppana    Con.     Whittield.    iltSS.)  ' 

Mong,  L",  B.  Gwl.  Snr.,  »ol.  »,  pp.  IW,  »fi.  pi.  1:,  i 
a^lS-ll,    W*ili.,lBtt.    K,  1'.  Whiillvld,         I 

Loalloa   llirep  cul  uf  tlit  Ilulmdrl  aud  Ki-ypon 
MrDplka,  MuDiDualli  muntjr,  S.  J. 

-vnlgaiii  Mort  «p.)    Cook.    (1M».) 

Ann-  Rfp-  Cleol  Sur.  X.  ,i..  i..r  ikm,  p.  r.<\  iig.  — . 
Kcwuk,  IntiS.    li  11.  i'»<k. 


Tnlgaila  Moitou bii. t Uulili 

ITGC,  Aoul.  U.L  &■!,,  M,ila„  t,.r  1. 

nill*.,   «^A,     W  M.  <i>l.b, 
>^rna11uu^  1 


runuaUun:  Cnlwivu 
Lvoliun:  tialnnlil,  1 
Uugton,  VnlUaliil 


(187G.)  , 


—  altus  (Meek)  Wiiiteavee.    ( 1H8.'>.) 

(iMl,  >>iid  .V.t  llii.  Siir,  Chii..  <.\>iiI.  Ciij. 
Pnl.fliit.,  t"l.  I,  pi.  I,  p.  Xi.   MuBlreiil,  Witt. 

J.  y.  wbii-ii>">, 

Lxition:  Kh.-!  furli  »r  Ih*  Milk  rltrr.  r»Hi>, 

—  alTBBtiiB  a.  ».  Miirtiiii.    (1831,) 
Kjunp,  i>«.  lu-Ni,  ctfi,  (ir,  r,  w„  p.  «:t,  p],  n, 

FuniuiluD  4!n-tHc«oiu. 
Lccitlou:  OrMor  tau  Ij.  Ala. 

—  smbiguuf  D.  H.  Kichwald.      (18T1.) 

I.;ii>;.-r,  l-alF-int,  Ui'nirrk,  If  alb.  llaiif:,  AIiiitbdwD 
llivln,  Pp.  IK'J-lll],  Tsf,  »l,llK>,l-&,H.l>iili.'Ib 
liiirK.IXTl,     K.  Klcbmd. 

PonnaikHi:  ITi'ii.i'r.im. 

—  arsenteuRD.  b.  Conrad.     (18r>8.) 

llAS-DC'H.  )>,  :»■■•.  pi.  :ll|  n(.    IB,    Phllk,   18S.'>- 

l„wni.rHipl>'i',  Mi«. 

—  avlcidoldei  n.  ».  M;  &.  II.     (18G0.) 
miln,,  IrGl.    Mf.'k  K  lUvOcu. 


-  boloUl  □.  a.  M.  &.  H.    (181)00 

l>iur.  Arad.  Kat.  ><<'l.,  llilla.,  fur  IHiM,  pp.  ISO, 
m.    Phlla.,  IWI.    M«k  *  Hajden. 


.NOHTU  AMERICAN  llESOZOIC  l.WEHTKUllA'rA. 


InoceramuB— Co  ii  t  i  ii  iieil . 

baraUui  n.  a.  Mortuu.     (IHJI.) 


'  Inocerainua — C'imiiuned. 

,  -^ capulua  n.  a.  tSlinuianl.     (ISufl.) 

I         Trmm,  Aiwl.  Mi-J..  »i.  LiinU,  vo].  |,  Imk-ikcu,  f. 


B.  F.  SliuiBuiO. 


LumlluU'  G  'uuiity,  AIil 

-iDJuabiiil Morton.    (IWl.)  I 

Jonr.  Ai'wl.  Smi.  ft-L,  I'Wta..  t"1.  x.  I^■l  »r.,  1K1!>-  ' 


i:  IMtiicT,  Umir 


ooliOBntiiaul    (PRrklnaou)    Wbit- 
■avwH.     (l(.7li.) 
(;«.!.  H.ir.  (.u.  M*^  F««  ,  Tul.  1,  p«.  1,  pp.  T^ 

Ml.    }ti<iitn'i>l,  IHTn.    .1.  r.  WbluiiM. 


bar«biiii  (Hurt,)  WliEte.    (lK7r..) 

«H,>.  <;-i:r,  .IBt  i:«>l.  KX|.1.  UI.I  Snr.  »r-M  ^ 
•'Dr-liBiHlndtb  BitrHliiii,  tul.  1.  ].I.  I.  n-.  i" 

FuTBUIiti:  OrUvxu. 

L-Kili..!!:    Iliii-  DDil  ■  .|iu>rt<-r   nll-i  Hiirh  « 
D»ul<l<'r,  I'xK.  hihI  ■tGnlllnicc-rHk.  .N.  »« 

baraUni  (Morton)  Whiti'.    (Itl7».) 

Kkinilb  Anil.  Ilri..  I'.  S.  i:r.'l.  snil  C<.'M;,-r. 
Ttrr.,  ■•.  Ha.    nvii..  IsT'i.    C.  A.  W'lilK. 

Locatlou:  JH((p .ivfli.  rol.<. 

batabinl  iMuitoD)  Wliite.     (ItCS.) 


-  ooiic«iitzlcus    (Parkinson)     Whit- 
lUvi'H.     (INH.) 

tlfn\.  ui>l  Nai.  Ili^.  :<ur.  Ciu.  Hn.  Fok,  vi>L  1, 
HAlK^II.     MuuIrMl,  1«M.    J  F.VIiil'iin*. 


Kl»i 


.'.  A.  » 


LmMi.!]!^  Near  Wliilr  Rtipr  liiJluD  ngriri.v.  I.'uln. 

—  barablnt  (M»rt.)  Whittteld.    (1880.) 

Kfy.  (i«.l.  lUK'k  lllIlK  i<f  iwk.,  111.  3M~f ai,  |>]. 
T,  flu.  T;  pi.  »,  fls.  K.  Wiuh.,  IKiKI.  II.  p, 
Whitflrld. 

'    lA«Ilxu:  I-hrjrMilK  rivfr,   uo.r  Itox-Mrr  rrwk. 


confertim-a 

(1S>2.) 

1IL'«.    F.  K.wnifr. 


ihlt,  Ta. 

ua  Boenwr. 

^  S».  T»f.  T,  flE.  *■    BiMii., 


LucilUiir  fiinl  ur  the  UiMdalDii*,  Sm  BnuD- 
fclt,  Tti. 

coufettim-aiuiulatua  (Roeiucr.) 

siiDiiiiir<l.    (1»53.) 

Knpt.  Kfd  Rlnr,  lA., J.J  a  B.  MiRf,  p. »  «,  |i].  «. 
tlK.1.    \tiDi..\K3.    Kt-.  Sbumud. 

yonMlion   UreUctBlui. 

Lutiliuu:  CUDV  Nu.  i.  Cum  linlx-n,  Tk. 

oonfertun-aimulatiiB  (fioera.)  Con- 
rad.   (IKiT.) 

B.T-  V.  S.  .1.1   M«.  B,.BI,J.  S»r,.  T„l.  I,  pt  3. 


l;..l..  h.l.l. . 

..J  Jiut.  1'.  K.  R,  iUi».iM.l  rlvfr  1 

H..  »o).  i!  Il»p.  Kij.|.  t..ri.t-nM  ■• 

iiu>ii»nh 

l»lil.i*.nl.i-.pl.i.Be.7.     W«h. 

UH^tini:  Tnli-niiivtuinf  Willi,  vud  rin-r  ; confertlm-a n u u  1  a t u ■   (Roe 

—  brawiiUn.  s.Ctiisin.    (IXKI.) 

Bull.  Wi'lih.  (Vill.  Ub.  Nu).  Ilk.  ml.  i.  Hu.  10^ 

iMHtlai  Ait  Iq.  llDrti.«.,  loii  ■■  Mm>  t»i 
111  Iwi'UI.I  frrt  hIk'I*  tti<-  laliw  of  th>  bUvr,  ■)  a 
lucalltf,  kn..mi  h  ■■l>..»il.  ga|i,'-  ntar  Ui» 
puM  offl»  ur  Taplrjr,  lii  iHhi'rnr  ronitt]',  Kaim. 

■—  oanadenala  n.  «.  Hcok.    (UCitl.) 

N.  W.  Trrr..  lt«|i.  l-nw.  AMin.  and  SuksL  Expl. 
Exicd..  It.  V.  llliiil.,  ii|>.  Ittt,  t«4,  pi.  1,  llgiL  t 


ml*.    • 


F.  K.  Hivk. 
ii'nifr,  (kna. 


oonradi  n.  •.  H.  &  M.    (1804.) 

Mi'in.  Am,  Arail.  Art>  and  lirl.,  tuI.  i,  u.  ■., 
MT,  :ltlK,  pi.  ■:.  Itg,  (>■>,  b.    [IkBibrlilga  and 


Hoyi.K.] 


NOMTH  AMKUICAN  MKSO/tUt;  INVKHTKI^iATV. 


1«V) 


Inoceramua — Continued. 

convexuB  n.  8.  H.  «&%  M.     (1854.) 

Mem.   Am!  Arnd.  Ann  ainl  Sri.,  vol.  .'>,  u.  it.,  pp. 

38C,  :t^7.  pi.  *J,  Hn*.  2.1,  h.     <;»iiihriil-"Hrid  Bw- 

ton,  18&~i.    HhU  ,\:  Muck. 
Fomuitiuu:  Cn>t*ccou*!. 
Location:  Sh^o  iTOiik. 

coBtellatUB  n.  8.  Conrad.    (18.")8.) 


Jour.  A- ail.  Nat.  S*i.,  Phila.,  vtd.  :i,  '-i.!  sisr..  1n55- 
mV,  p.  3-.l!».  pi.  M,  fig.  1-J.  rhila.,  1«.-k'>-IK58. 
T.  A.  Citurail. 

Fomiotiuii:  Crc'tAC^(>uff. 

I«0(:atluii:  Owl  rnu>.k,  tliri;«!  uiilcii  north  of  th<' 
town  4if  Ripley,  MIh. 

—  craBsalatus  n.  8.  White.     ( l><7r». ) 

Rep.  iJooKi-.  aiul  Gc«)l.  Kxpl.  ami  Sur.,  vm -si  '>f 
oiK-liiiii«lriMlili  nii-riiiian,  vul.  4,  pt.  1.  p.  lM>, 
pi.  13,  fiff*.  4n-t\     Wash.,  Ih75.    C.  A.  Wliin-. 

Formatitin:  JiinfMiir. 

Iiocatioii:  North  fork  of  Virgin  rivt-r,  Iliili. 

—  crippBii  (Mantell)  Roomer.     ( l«U».) 

T«.,  p.  401.     Bonn,  IMU.     F.  Roemer. 

Vorinatiun:  Cr<'taccou«. 

Location:  Foni  m-ar  Ni-w  Rniunfol*.  T-  \. 

—  crippsii  (Mantell)  Koemer.     ( IXVJ.) 

KreidH  von  Tex.,  pp.  5t>-ii8,  Tuf.  7,  lij;.  J.     Ik.!iu, 

1852.    F.  Ko^miir. 
FMiuatiuu:  Cretarcousi. 
Location:  Ford  of  the  Guadalupe,  .\«'W  Ihaiinf-lf*. 

aDdcrotvingof  tlieCIbolo  b«jtw-<Mi  .N\'^\  nniiin- 

fela  and  San  Antonio,  Tex. 

—  crippsii  var.  barabini  (Mort. )  Wliit- 
eavee.    (1879.) 

Geol.  Sur.  Can.,  Mna.  Foaa.,  vul.  1,  pt.  J.  pp.  173, 

174.    Montreal,  187b.    .1.  F.  Whitvavii-. 
Yormatiou:  Crvtiu;i>ou». 
*  Location:  Sucla  iidandi^. 

■—  crippsii  (?)  var.  subuudatiia  M»><*k. 
(1876.) 

Ball.  U.  S*.  (leol.  and  (leotrr.  Sur.  Terr,  v-il.  J.  Nc 
4,  pp..'V>8,  369,  pi.  :J,  hjiw.  1,  l.i  and  X  :'.-*.  jJ  li;;.-.. 
]n  t«;xl.J     WH^h.,  ls7i>.     K.  R.  .Mi-k. 

Formation :  i' rv tace u u •«. 

Location:  Sucia  i»!and. 

-^-   crippsii    var.    sucieusis    n.     var. 

Whiteaves.     (187J*.) 

Geol.  Sur.  (Jan.  31e«.  F•»^^  vol.  1.  pt.  2,  ]■.   17::. 

Montreal,  IS7H.    J.  F.  Whit.'uvi-.-. 
Formation:  (.'rpta''4?ouii. 
Location:  ^^onthwvst  >ide  of  Di-nnian  i^l;in<I. 

—  crippsii  var.  proximus  (.Tiioniey) 
Whiteaves.     (1879.) 

Oool.  flnr.  Can.  .MtH.  Fi»*.  vol.  1,  pi.  2,  pp.  IT'A 
173.    Montreal,  1«7J».    J.  F.  WhifravpH. 

Formation:  (-rotacpouH. 

Location:  L«>wi'r  jHtrt  of  tlu'  Trent  ii\«r.  Niin- 
iamo  rivvr,  luo  iitiU-H  ami  a  tpi.irti-r  up,  ami 
Blundi-iii»uirit,  Viiiii-oii\ei-  i^tuinl,  "^uriu  MhihU. 

—  crippsii  (Mjintell )  Conrad.    i\x'u. ) 

Rpp.  t.  S.  and  >\rx.  Kmimi.  Sur.,   »ii|.  1,  [A.  •.'.  p. 
lo2,  pi.  8,  tiK.  S.     \\  Hwli.,   iN'iT.      T.  A.  Conr.Mi. 
Formation  :  Crotai;i^<iu«. 
imcatiou:  .Sau  .^ntunio,  Ti>x.,  Urei-n  county,  Ala. 


luoceramiis— Conl  inurd. 

crippsii    {?)    (^Mantell)   Newberry. 

(18(U.) 

Rop.  Colorado  Ri\<rr  of  the  Wt-ht,   jit.  ;;,  p.  111*. 

W.imIi..  iMil.     J,  S.  N*.*wl>erry. 
Forntatiun:  Cml.veou!*. 
Lurutiun:  At  tbo  M(W|iii  villager. 

cuiieatiis  n.  h.  M.  &,  H.     (18Gl).) 

Piuc.   A«ad.  Nat.  SVi.,  Phila.,   for  18Wi,  p.   !»♦>. 

Pliilii.,  li^il.     Mii^k  &  Uaydeu. 
Fonnatitin :  Cn-tjii-»MMiii. 
Location:  Yellow ht<.nm   rivor,  one  hundred  and 

tifly  niilt'daboTe  tho  mouth,  Nebr. 

cuneiformis  (d'Orb )   E  i  cli  w a  1  <l . 

(1871.) 
(Jeog.     Pal»H»nt.    Bemcrk.    llalb.    Mann.    Ab-iit- 

litchiMi    In»«ln,   pp.   I.e.,    ll»,>.     St.   l»elt'i>bui}:. 

IhTl.    £.  Eichuald. 
Format  inn:   { -rftaorou*!. 
I.tiCittion  :  Ahiokan  peniiiHula. 

deformis  (Meek )  White.     ( 1875. ) 

R-p.  (J.-<.j:r.  and  iivv\.  Kxpl.  ami  .Sur.,  wwt  ut 
nne-huinlr'Nlth  nii-ridian,  vol.  4,  pt.  1.  pp.  17!«, 
IJiU,  pi.  1;-.,  tig.H.  hi-h.   Wa-h.,  1»7j.    »'.  A.  >Vliit.'. 

Formation:  (.'rotaccotis. 

I.iM-.-.tiiin:  Five  mile«  alxive  Puoblo,  t'olo. 

deformis  Meek.    (1877.) 

R«'p.  <J»Hd.  Kxpl.  Fortieth  Parallel,  vol.  4.  pt.  1. 

pp.  14»i-I4ti,  pi.  14,  ft^'n.  4,  4«.     Wash..  1?77.     F. 

R.  Moisk. 
Formation:  Cretaceou*. 
L< •cation:  Conunou  in  Kaniiad,  and  near  Puoblo 

jiiid  Colorado  city,  as  Moli  nn  at  other  pla<-es  in 

rtdonolo  alung  caMtfim  baao  of  Rocky  moun- 
-  tainf»,    and   farther    west;  uvcrywherij  in    the 

B<>nton  and  Niobrara  groupt*. 

deformis  ( Meek;  White.    ( 1878. ) 

Kb'vciith  Ann.  Ri-p.  T.  S.  Gfol.  and  (JiHigr.  8nr. 

lorr.,  p.  1I»7.     Wash.,  187U.    C.  A.  Whin-. 
Ki>nnatiiin:  (.'ri^tn«i-oUH. 
I.dcation:  Bear  crock,  nuarMurriiton,  Colo. 

dimidius  n.  8.  White.     (1874.) 

pp.'Iiui.  Rep.  CtNigr.  and  (it'id.  Kxpl.  and  Sur., 
\\i>r  i>f  nm-hundredth  mi<ridiuu,  G.  M.  WlieeU-r, 
pp.  i..  JtJ.     Wii'li..  1«74.     C.  A.  Whitf. 

Ki>rniiition:  Civtace«»H!-. 

I<4it'(iti>in:  (ijodvl  P*.-t<i-a«lo,  N.  Mox. 

dimidius  n.  8.  White.     (1874. ) 

Pii'lini.  Rep.  Invert.  Fok«.  <;iH>:;r.  and  (icol.  Kx[il. 

anil  Sur.,  west  of  one-hniidix-dth  ntpridiun,  pp. 

■S\  :i»v.     Wa-*h.,  1K74.     C.  A.  Whit.'. 
Ki-M-niation;  (.'retaceOUK. 
I.iK-ution:  Ujodul  Peecado,  N.  M»>.\. 


I 


—  dimidius  .White.     (187j>.) 

Rti'p.  (;»Micr.  undtii'ol.  Kxpl.  and  Sur.,  wcstofunc- 
hundn-dth  nimdiiin,  vol.  4,  pt.  1,  pp.  Isl,  Ik-j. 
pi.  V\  tijfM.  in-./.     Wa.sh.,  187\     C.  A.  Whiti-. 

Furniatiun :  < ■rcta<«'nu»«. 

li'icution:  (ij-..idi<l  Pc^'ado,  N.  M"X. 

-  elliottii  n.  k.  (Jahb.     (181)9.) 

<;.'..I.  Sur.  i'^U.  Pjil..'iiiit.,  Mi\.  -1,  J..  I'M.  pi.  31,  tJL'. 

m.-.i.     Pliilr.  I."-!.!.     W.  M.  G;il-I.. 
Foi unit i< lU :  ( 'nJu« i"< uin. 
l.^«:itii>n:  .Mi'aira/  ielaud,  San  Frauci!*co  harUir, 

I'al. 


NORTH  .\HER11:A.\  MEa^ZOlC  l.N  VtHTEBHATA. 


InoceramuB— Coiitinueil. 

barabini  n.  a.  Morton.    (18M.) 

Synuip.  t>i|[.  Rsni.  Cnt.  Ur.  U.  S.,  ii|i.  !*>.;,  «n,pL 

17,  <ig.  rt;  1.1.  n.  ng.  n.   Phil..,  i«f4.   s.  a. 


w,\A.ie,itg.*^.  Wuii.,  itrs. 


Loailiiin;  Mgu  inti'li.  I'^jtn. 

-barablni  (Murtun)  WLite.      (1879.) 
KMriilh  Ann.  ttrp.  V.  s.  .i.^,!.  mbJ  fiec^-r.  Siir. 


-baTabuii(MortO  Whitfielil.    (1883.) 


—  barablnitMortO^VliiUMves.  (1»«.) 

Upr.l.   luid  N«.    IIt.ll.    Snr.    <^D..    I\mu  I'aii 

P.l.-<inr.,  .ol.  1,  |4. 1,  n  iti.     Mwiifal.  IHK",. 

FiiriHitlidi:  CrriMVinu. 

(M  l>tii.hiiiH.i»  .■n-.k);  KIIh.1*  »f  SuiiUi  l*»luit- 


.^  cBnadvnsU  n.  a.  Meek.    (1k.~i|i.) 

K.  _W.  T.rr.,  i;.;|,.  Vr-g.  .\B.tii.  .n.l  «.,tHl.  Kxpl. 


y.  11.  a. -ok. 


luooeramua — Co  u  I  i  ii  d  ed. 

■* —  capuluB  u.  H.  Slintimrf.    <I859.] 

Tmnt.  Ac.il.  8rl„  N.  L..Q1.,  vol.  1.  ISSC-lSGDl  ». 


ooiicenblcua    (Parkinson)     Whi 

eavea.     {1H7H.) 
Uwl.  Siir.  Cm.  M«.  »'« ,  tuL  1,  pL  1,  pp.  Tt, 

l«.     Mo«i™J.  11I7S.    J.  F.  WhilwTM. 
FurniBlluii:  Crt'buxouj. 

coneenttlons    (Parkioaou)    Whlt- 

oavea.    (IKKl.) 
Ufol.  lu.l  N«.  Hurt.  Ifar.  Cm.  Mm.  roH.  lol,  1, 


8kiar9«>tr    liikt,   u   Bear  Skin   Uj;   9a«l(h 

oonfettliit'^iiiiiillatuB  u.  a,  Roemer. 


,u.     ^ 


I.ur.ti«.:  Vuid  ncH  Hw  BnDDrt.li,  tM. 

-- oonfertim-a unulatua    Boamer. 


Mh  Tti. 

—  oonfertlm-aniiiilatua  (Roemer.) 

Shumurd.     (1853.) 
Eipl.  RhI  Blvn,  Ls.,;j7  B.  B.  Hur;,  p.l'iSiiil.  (L 
fls.  i.    »»h.,  ISM,    B.  r.  3hiiiD>nL 


Lumlluu:  Cun|i 


.  4,  Crom  tlmt^n,  Tti. 


confertim-annulatua  (Koera.)  Con- 
rad.   (i8r.7.) 

IWr,  U.  8.  ■hJ  M»i.  Bc>iin.l.  Sur.,  lot.  1,  pi.  K. 


—  coufertun-anuulatna  (Koemer.) 
tkliiul.    (18.'>5.) 

Iti'lK  EiH.  MKl  Eur.  I>.  R.  R..  MlNdvlnil  rlvn  to 

■IKlnunti  iHiiiiiilt,]..  liH.i.l.  i,ac.I.    WhIi., 
lU.^     JUDt-.  M.M. 
FiiTDiilinii:  l-|i..ti.'e(ni». 


—  conradi  ii.  a.  H.  •&  H.    (1854.) 

Ui-iii,  Am.  A.'jul-  mXtx*  uDd  ^^1.,  VOL  ft,  n.  a,  pp. 
:iH'.  :wii.  III. ::,  ag.  hi,  b.    i^iiiridfa  aud  B.*. 


■'TTOWg*'*^^^**^ 


SOBTII  AMElllCAX  MKHajLOK  INVERTEKKATA. 


lu;-, 


Inoocruniw— Conti  nned . 

oonvexu*  n.  a.  H.  A  M.    (1854.) 

Fonutiuu:  CntKtuuF. 

ocMteUatoB  n.  s.  Conrad.    (la'tS.) 

jDor  Arid.NHt.  Sci.,  PhllB..  vol.  n,  U  ui.,  MfH- 
ISM.  |i.  3L»J,  pi.  31,  flg.  1^.  Fhillk,  1li:>5-lftja. 
T.  A.  Oiani. 


-orasBBlatusn. «.  Wbite.    {Wir..) 


InoceramuB— Con  t  i  ii  ii  pil . 

orippaii   (7)    (Muiitell)  Newberry. 

<1861.) 

y«TniutlDD:  GraUcAUDML 
Locution:  At  tbo  Uoqiii  rillHff«. 

oimeatus  n.  a.  H.  >&  H.    (I860.) 

PruF.  A.'sd.  Nw.  Si.'!.,  PbllL,  rsr  18uu,  ]•.  IWi. 
fliili..  1SS1.    Ht^kAIIarltD- 

nri}  milri  hbon  (bo  innulh,  Nebr. 
cuiielfonuls  (d'Orb)   EicbwnUl. 

(1871.) 


LonUiHi:  Ngrib  fork  of  Vlrelii  river,  I'lrili. 

Ciippaii  (MADtell)  Koenier.     (1«19.) 

T»»„p,40l.    Itunn,  l«4l>.    K.  Boeiimr. 

Formatluu:  CniUMou., 

IdsUuri:  Foni  ntit  So*  DrtDiirelii,  Ti-i. 

cilppBii  (Mautell)  Roemer.    ( DCiS.) 

Knidu  lun  Tci.,|i]k  M-SS,  TiT.  1,  fig.t:.    Kum^, 
FormBtiL>ii:  CrcLiu:eLhiu, 


ciippaU  var.  barablul  (Mort, )  Wbil 

e»veB.     {18T».) 


crlppali  (?)  var.  anbundatua  Mefk. 

(1876.) 


L.ocalliii :  AlkdbriD  pcnIiiiiuU. 
—  defonnla  (Meek)  White.     (1875.) 
Rf^.  fjmtirr  ftnd  <i«ul.  Expl.  luiJ  Hur.,  w»ti 


—  deformla  Meek.    (1877.) 
Ri>p.  <iivl.  Kipt.  ranlft)i  Punllal.  to).  4,  |il.l, 
pp.  HIt'l'M,  pl.lt.figi.l,4<i.    Wuli.,  1877.     >'. 


LocUIod:  SucU  lilniid. 

crippBlI    var.    sucieuaia    ii. 

Whiteavea.     (1879.) 


.  crlppali  var.   piaxlinua  (Tiioiii 

Whiteavea.     (1ST9.) 
Gaol,  Bur.  I>n.  Mm.  Fwh,  tiiI.  1,  yt.  t,  |>p. 

ITt.    Mniitrul.  I«7».    J.  F.  Whlb9*T». 
Funutlcin:  Crebtdmiu. 
LncatluB :  Lnnvr  inn  oT  the  Tnnt  rlTvr. 

KlDiidFii  |.J[ul,  Vuirouitr  UUiid,  Siiiii  i^i 

ciippaU  (Mautell)  Cuurad.    (1857.) 

K^.  V.  a.  mill  Mi'I.  n».iiHl.  Sur.,  •ol.  I,  H. 
IBS,  \a.  B.  IlK.  S.     WmIi.,  11(47.      T.  A.  I'u. 


UmmoD  In  Kiidiu,  kDd  nar  Pud 
■do  clly.  u  wrl)  u  ii  oUior  plua 


-  dimldiuB  n.  s.  Wbile.    (187i.) 


(.■•-bU..ii:  OJudel  PhcvI.i,  N.  II«. 

dlmidiuB  n.  8.  Wbite.    (1874.) 


-  dimidlua  .WUite.     (1875.) 
Bop.  r>m^.  BBd  r,«l.  Ea[>t.  >ud  Siir.,  weM  or  oue- 
hBDdmUli  nrriilliiD,  tdI.  4,  rt.  1,  p|>.  Ill,  IKI, 

id.is.nttK;i«i.   WMh.,  WT-..   c.A.  whtit. 

Idi-atlon:  lyulul  l>«inilu,  K.  Sfi. 

-eUlottUn.e.  Gabb.    (1869.) 
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NIHITH  AMKilU;A.\  JIKSCI/.iUi;  IXVKJlTKIiHATA. 


Inoceramus — Cnii  t  i  ti  ii  oit . 

erectnB  ii.  s.  Meek.     (1870.) 

8ri>.  G.vl.  1^1.1.  Vmnplh  I'lnlM,  Tot.  4,  |>t 

p.  un,  |d.  13.  Be*.  1,  U;  pi.  It,  flg.  3.   wu 
jWT.   r.  V.  Ml-*. 

FiirmiUiali:  l^rrbumii. 

locitlopi  CJulk  crwii,  am  UplowB,  Hub. 


Funuulioti;  Or«ii.-F.iii>. 
I.«r*ll0n:  CiaIvIII.',  Ut^. 

—  ttxlmius  n.  i.  Kichwald.    (1871.) 

Iiwlu,  ,.|i.  II^IM,  T«f.  I«,  flu^  H;  T.f.  18, 

nittumiiii:  CfvtiiwiiM. 

—  eioeTrold«Hii.B.  M.  JtH.    (1S<K*.) 

Mt4.k«II^V.I^P. 
lipowi  luinl,  iimr  Yon  Binlon,  on 


FnrniatiiM 


tbe  Miw 


rl.  l^  llBi^  1«,  1..     Wul 
ToiTDiUuD   CroUceoiui. 
Lootion;  Flrr  mills  itboT 


I.  H.  A.W.    (1854.) 


In  oc  ei  amuB--.(J  un  tii  i  itcil . 
gilberti  Whit*.    (iHTX) 

i;ri.iw.tl.  Ann.  B*p.  II.  8.  Owl.  hdiI  Grogr.  «ur. 
Ti'iT.,  p.2«S,pL3,ll(l.lii,r.     Wuh.,lllTll.     C. 


-  howelli  n.  a.  White.    (1876.) 

II'Ii.GmI.  Unite  UtL.pp.  111,11.1.     Wuh.,  IST«. 

C.A.Whit*. 
FornuUDn:  Cntanoni. 
l:"ntluii:  LoHFr  PoHIo  nllr^  uhI  Upper  Plii« 

vnck,  t-tah. 

-  howeUi  Willi*.    <1879.) 

KIcKDCli  Adq.  Bcf.  U.  8.  G«l.  (Dd  0«gr.  »ur. 
Ton-.,  p.  KB.    WMh.,18:».    C.A.Whit*. 

■.ncUlini:  Dodd-i  »nch,  on  Aiblir'i  fork,  Utili. 

howelli  White.    (1879.) 

Terr.,  pp.e8t,!8M».4,fl(i.la-c.     Wh]i.,1iI7». 


LwsDoD  i:uki>iiii,  Utah. 
incorvuB  n  •.  M.  i  H.    (18S6.) 

Prac.  Armd.  Mtl.  Scl.,  Phil*,  tut  1^■.^i,  p.  i 

PhlliL  ImV.    itooli  *  HijOm. 
Fnniiillon:  (,Y*l»«oiu. 
I.DUtlDn:   Litlls  Bw'*  *i11ac«.  btlwurn  F 


lucatiun:  Furd  lod  wnlvrtell  anrliewDraiiDlrU, 

-latuB  (MoDtell)  Roemnr.    (18.''>3.> 


—  lta6llU(H.  AM.)Wliite.    (187:..) 

Il»p.  iIi-riKf.  and  0«u).  Iipl.MdiSur.iVHiufoni'- 
bniiilK.dtii  MBridtan,  ToU,  pLl.  p.  ITw,  jj].  i.-., 
llg.M.    Wuta.,  1HTG.    0.  A.Whita. 

formuloD:  CnucMim. 

1:0Ull(in.  gunthflutsrpvla,  UUli. 

—  IraBiUa  (H.  &  M.)  M«ek.     (187l'>.} 
Rrp.  Kipl.  Ki|.(rl.  lisnlii  Fn,  N.  U.,  tojunrit.xi  n) 

Uranii  iiid  (Irriin  tItBt),  p.  l^i.  pi.  1,  Hi;,  e. 
Wwh.,  IKTfl.     V.  B.  M«k. 


IftSi.    Joli 


I.  Marcoii.    n8-'i)t.) 


II:  CrfUiFoiu. 

J..ir>lion:  Itailnu  kluiig  Il.i'  Ili<>  liili.la,. 
)lM.,pm.H«tly»tthri-.iiH«l,.r.  il.,r.iii,lfi 
SiDtB  Fc  IS  AlEodann  nw.H.^  Hi... 

-luciiein.  t.  £icliw«lil.     ilPTl.) 

UrnE.  I'Klcunt.  BMn#rt.  Htlll.  lluiv.  .llrilDiV 


r  tin  Hmttr  rmk.  i 


—  gUbartl  u.  ■.  White.    (187l>.) 
j:rp.  U»lll.l'l■ll•KI■.,pM^t,II1.    Wash 


J.  r.  WhilurH. 
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Inoa«raiiMM — Coo  tin  aed . 

mytUoldes    (Mautoll)    Roemer 

Tu.,p.WI).     Boiiii,]94U.     F.RMmvr. 

LKTitton:  Vordud  wilcrnil  u<:ur  N<.'«  HmunrH 

mjrtUoideB    lUuutell)    Koemer 

(18520 
Knida  ran  T*i.,  y,  EO,  Tat.  T,  AgL  fi.    Hum 
lUa.    r.  Ba.'tniT. 

near  Ntw  BrmiiW,,  Ti'i. 
mytUopsls  a.  s.  Coniail.    (Itbil.) 

K«,pl.6,  BKRfin.  h.     Wil«h,,lB.lT.     T.A.t'M; 

Location:  [Triu.| 

niTtUopiia    (Cou.)   Whiteaves 

(187B.) 


R»lp.  Gaol.  Bar.  Win,  liiwa,  Uiiiii..  p.  SKi,  | 
ng.  1.    Pblln.,  IS!U.    D.  Ii.  Uwru. 

Locallon:  3a«a  Ciaak,  Sabr. 

nebrssceusla  var.    Basensli  ■ 

WbitMVM.    (1879.) 


InooertunnB — Cun  ti  n  ued . 

peonllarian.  s.  Cour«d.    (186il.) 

Am.  Jour.  Coqcl...  .ol.  \  PhLI.,,  L«iW-l-T".  p 
l>l.  1,  >K.  i:t.    l-hlla.,  IHIi).    T.A.CaurtxI. 


pMiullarls  Conrad.    ( 1870.) 

IIiNk.,  imi.    T.A.CoiiriKj. 
Fomuliuu:  Cnluaou. 
peiovBllBn.  8.  Cuniail.     (1852.) 

Pnc.  Acnd.  HM.  Sol..  Plllla.,  Till,  n,  IK/i,  IhU.  |i. 

2i«.    I'hllt,  litn.    T.  A,  (.^inul. 
FomiMluD:  Crrtueoua. 
Loiatlog:  (.'hanimka  A  IH'lawart  ciuwl, 

perovalls  Conruil.     (IKVl.) 

Jdut.AcuLNsI  Sol,,  Philn.,  vol.  s,  ^I  hit,,  ^».-.l^. 


LooatloD:  Clwaajx^ke  A  T>vliiivnn:  miial. 

perovallB  (Cod.)  Wbitlielil.     (1885  ) 

UoDg.  U.  8.Ge<>l.  llur.,  •ul.  Mi.Hi.iil.  l.'i.nifa.  u. 
WHh„188S.     il.  P.  \Vliiilii'lil. 

l.watloD:  Km  JancT  (7) 

petplexuan.  a.  Wbtttield.     (18TT.) 

U.  S.  QtofT.  ud  tieol.  Nur.,  K<-ct;  MI.  m-km. 

Prallm. B^ Palnml.. muck llilla, p. 31.  WhIi., 

ISn.    B.  P.  Whitfield. 

L»i>llon:  Uu  tlie  BeIIh  y«nr,-\,r.  about  Xn  niili.| 
XFglofCrowinAk.  Hlutk  h nil.  link. 

perplexuo  WLitticUl.     (IW. ) 

lli<i<,  Ch-I.  mark  llllli  oC  Uak..  |>.  XVi,  ]•!.  n,  flic. 
3,  Btid  ]>l.   Ill,  ngB.  4,  &.     njigb.,  Il<w>.     B.  p. 


LorailoD:    Nanalnw   ami    ValiL 
—  ?  obllqaUB  n.  a.  Meek. 


-  oblonpiB  (Meelc)  WUile. 


Lacation:  Vldiiiily  ul  Morri-.iii,  Ci. 

-oblongUB  (Meek)  WLit«. 

(laTH.) 

Kk..«l.A.iu.K.-|^U.S,  G...,l.  ai„ 

T.rr.,p.  1»T.     WmIi..  IST.1.    C  A 

tt  ii.i,'. 

,  Ciili., 

-oblonpui(Meek)WLitts. 

(t«7!f.l 

Klaraitli  Ann.  Rrp.  U  «.  Gaul,  aiid 

.i^jr.  > 

T..T..|,p.l»^,  -JWi,  |.l.  i,flg..    1, 

a,  i.    Wiui 

l»W.    CA.  Wl.ll.-. 

rumiluB:  tVi'laimiii.. 

I^'Mliili:    «ru«.  lnl[»*B<tufr!n 

■ataT,  >i>d 

7« 

on:  Ou  th..  1<.||I.  Kour 
*ofCnj«i<»k,Hl..k1. 

lie  alxml  (I'll  >uil<4 
h.lmk. 

■jt: 

rtenluBn.  8.  M.Jkll.    (l«.-.ii.) 

A.ad.  (Ut.  Scf.,   ['hlb.,  fiir  ]WB.  ,,,..  L7.:, 
Wiila.,  1K.-,T.     »■■.*  i  llajili-u. 

pe 

teutiiiB(M.JLH.)Wliite-   (1»?J.) 
r..|.p.206,2ui;.    W..L.,llt?J.    C  A."wi,il.t. 
ouimiacnak,  U.lu. 

pi 

*ur.lM.  l1.l.,.oi., .«!. 
Ij;t,n4.     Hliila.  IBM. 

out   NiTtb  -Id.  uf  Uu 

IWM.) 

1.|..I«,1B8,  id.a.-., 
w.  ji.  U.I.I.. 

lul  Hialilu,  Tuwiii 

-  porrectua  n.  b.  Eidiwald.    ( 1871.) 

(liHift  PiUauut.  BruMm.  Hull'.  Uani..  Alautlacbrn 
ln>i<ln,|ip.lnl,  tlELTar.lli.fltr^l,'-'.   lJi.IVti.n- 

iiiire.iini.   K.  ti.'iKiahi. 


158 


NORTH  AMEIUCAS  MBSOZOIC  INVEBTEUHATA. 


loocerainDB— Contiu  uml . 

problematlcns{Suhlut.>  Meek. 

(186U.) 
Krf.  y.ip\.  limt  BmIb  Tarr.,  I'luli.  |i|i.  -ViH,  ::ri:i, 
pl.1,  flRLlai^'.    Wuh.,  laT<^     f.  n.  »>»k. 

mek,  W70. 

problematlcuB  (d'Orb)  Kewbeiry. 

(1861.) 
Ri^.  ColOTJVlti  river  of  th«  West,  iil.  '1.  {u  U^ 


BxLi&n,  on  Ihe  !(aut(  F-  raid. 

—  prablamaticna  (Schlot.  op.)  Wliitu. 

(1HT5.) 

«tf.  lin-gr.  and  Gtol.  Eipl.  •nil  Sur..  tiii  gf 


IsocwiuntiB — Coutiiineil. 

problematiciiB  {Schlut. )  WbitMiveit. 

(18B5.) 


I.mt.iiud:  Mil    vnnV,  m  mill  wot  it  Fort  Ilr- 

problematioum?  (Sohlot.)  Hill. 

(1889.) 
en>l.  Snr.  Tu..  Bull.  Nn.  4.  ]<.  9.    Auxin,  leuti. 
R,  T.  Bill. 

I«wi,.|j    N«r  Auilln,  T.>i. 

problematjcus  (Sohlot.)  WliiteftYM. 

(1(W>.) 

I  onl.,  T..I,  1,1.1.  2,  If.  IHV,  Ito.     HuillrMl,  UtI9. 


t'Dmiiit 


.  ,.....„..  I 


fkrli,e[«k,  UUh. 


problemadcuB  (Sohlot.  t)  M^elt.  ' 

(1877.) 

Rll>.  OkI.  Bipl,   FirlKlb  Pinllel,  T11I.   4.  pi.   1, 

l^p.  h:i.  144.  )>i.  U,  lijn.  ::,  ia.   Vtth.,  in7T. 
r.  B.  iiw«. 

FociMtiiHi:  Cri-tv^mt 

■■umth-D:  X.tnll.  .'fSulvliiirt:m-k,<>nBoirriv'r. 

Wjo. 

problsmaticna  (Schlot.)  White. 

(1879.) 


HtAT,  KL-ll11CJnoiiDtKlu,HcUoD  Y,  iDVDiUpSI, 
iwij|i^  3>  w«1j  Ouhn  dTvk-,  t^wDihip  2£,  Tsnga 

Villoy  rtv»r  towDihipM.  rme**!  w<*t,  nD|K 
^■Httfl  Irj  tlivHlB^  ownBhl]t;  Bdl  Lj|;l1r«rtwg 

Lll    taa^italp  36,  nilf«  30,  wnl     MuiIititM. 
pro-obllqinwn.B.Whil(leIil.  (1S83.) 

'  U.  8.  Il".l.  Har,,  ippI,  !i,  nr.  «>,  "I,  |>l.  14, 

.7.    Wm1i..]«Kp.    K.  CH'liltflHJ. 


oblematicns  (Schtot.)  White. 


problDmatlcu8?(f!dilot.)WhiiriBl<l. 

(1880.) 
lt•'^  Osol.  Blu-k  Hlib  uf  Piik..  ■■]'-  :v^  ^HO,  jil. 
;,  m.  )l.    Wn.)!.,  1«WL    K.  F.  Wl.ilfli-M, 


pBoudomytiloides    11.  a.   Scbi«l. 

(!85r..) 

Hep.  Eipl.  Mid  Bar.  P.  »,  R,  >11«.i»l[ipl  rJiei'  t-i 
Paclflr  umin,  Tol,  2;  Rvii.  hKipl.Ftirij.firal  Ftr- 
»Usl,S.  tit,  p.  108,  pl.  3,  ««.  X,  Wmh.,  1H.K. 
J.IIUK  Srhkl. 

quatsinoensis   n.   b.    Whittiiiviti. 
(1882.) 


probletnaticuB  ( Schlot.)  WUitoiiveit. 

(iwtl.i 


1?)  r«ctaiiguluB  n.  B.  Meek. 

]  tlopl.^nr  -U*!.  Palcont,  >ul.  1,  pp.  47, 

Hkl  I-1>.     I'liitn.,  1«tit.    r.  B.  If.'.'k 


'  sagenBli  11.  b.  Otren.    (18.~>:>.) 

R..p.  i!n>l.  Sur.  Wi^,  lowm  Minn.,  [p. .'«!.  pi.  g, 


BOY  1.1. } 
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Znooeramua — Continued. 

—  ■a^en8is(Owen)Marcou.     (1853.) 

G«ol.  Map.  of  the  U.  8.  and  British  Provinces  of 
N.  A.,  pp.  4G,  47,  pi.  7,  fig.  e.  Bo«tou,  1853. 
JuIcM  Alarcou. 

FuriuHtion:  CVetttc«tt)Uii. 

Locatiuu :  Sage  creek,  Nebr. 

aagenoia  (Owen)  Whitfield.     (1880.) 

Kop.  Geol.  Black  Hills  of  Duk.,  pi).  303.  395,  pi. 

7.  fig.  12;  pi.  H.  fig.  2.    Wa»h.,  188U.     R.  P. 

AVhitflold. 
Formation:  (.'reta«reoiis. 
Lucation:  Ou  tiie  CliHyenne  riYftr,   near  Hapfd 

creek ;  also  at  thii  top  of  the  ^raj  shales  at  the 

mntrth  of  Rapid  crovk,  Black  hills. 

BagenBis  (Owon)  Whitfield.    (1885.) 

MuDg.  U.  S.  <Jeoi.  Siir.,  vul.  9,  pp.  76,  7K,  pi.  14, 
fig.  15;  pi.  15,  figH.  1,2.  \Va*h.,  1«85.  B.  P. 
Whitfield. 

Formation:  Cretaceoni. 

Location:  Uolmdel ;  New  Kgypt;  Freehold; 
Key  port,  N.  J. 

sagenBis var. nebraBcensls  (Owen) 

Whiteavea.     (1885.) 

Oeol.  and  Nat.  Hist,  ijiir.  Can.,  Cout.  Cun.  Paie- 

ont.,  vol.  1,  pt.  1,  p.  34.     Muutiral,   188'>.     J. 

F.  Whitcares. 
Formation:  Cret«cei»iis. 
Locution :  St.  Mary  river,  at>oiit  ten  miles  fri.'in 

it«  mouth  ;  f^iitb  Sarkatcliewiin,  op|N)->itc  .*^wift 

(horrent  creek,  (;aiiada. 

—  sagensis  var.  nebrascensis  (Owen) 
WhiteavcH.     {1889.) 

Geol.  and  Nnt.  IIi»t.  Sur.  ran.,  Cont.  Can.  Pale- 
ont,,  vol.  I,  pt.  2,  p.  174.  Montiial,  li^KK  J. 
F.  \Vhit«'Hvci». 

Formation:  (^n'tureoiiii. 

Location  :  MuuthofVcrniili'm  river,  township '4, 
range  3,  weet  of  the  fourth  priuripHl  UHTidian  ; 
North  .<a«kat«hewHn  river,  towuH|iip54,  ran;;e 
2,  west  of  the  fourth  print^ipal  iiioridiau  ;  Nuso 
crtiek.  M-rtion  24,  t'lwn-'hip  44,  ranirr  2.  we^t  of 
the  fourth  principal  mcridinn.  Ni>i  thwcst  Tu r- 
ritory. 

Bagensis  var.  quadrauB  u.  var. 

Whittiold.    {i^i.) 

Mong.  V.  S.  Ge.d.  Sur..  vol.  ft.  p.  7f».  pi.    14,  lljf. 

Ifi.     Wash.,  IS«:..     H.  P.  WhiflifOd. 
Formation:  rretariMiiiK. 
Location  :  Near  Hurlingtcin,  .N.  J. 

Benaeiii  n.  m.  Conrad.     (1852.) 

Proc.  Acad.  \at.  Sci..  Pliilu.,  Mil.  r.,  I8.VJ,  Is.r.,  p. 

2flO.     Phlla,,  IHM      T.  A.  Comml. 
Foriiiation:  Crt'tnt  eouK. 
Location-  Blinsouri  ri>cr,  Nfhr. 

Bimpsoiii  n.  k.  Meek.    (1860.) 

Proc.  Acad.  Nat.  Si.,  Phila.,  for  1800,   p.   312. 

Phila..  isiil.     K.  B  Meek. 
Fonnation:  Oretacj-ons. 
lioration:  North  Platte,  ahuve  the  bridge,  Nobr. 

-  BimpBoni  Meek.     (1876.) 

Bep.  Ezpl.  Creat  Baain  Terr.,  Utah,  p.  3(U>,  pi.  4, 

flg.4.     Wa*h.,  1870.     F.  B.  Meek. 
Fomiathm:  i-rotacoous. 
Location :  North  Platte,  alH)re  thf  bridge. 


InoceramoB — Continued. 
simpBonl  Meek.    ( 1877. ) 

Rtip.  Geol.  Expl.  Fortiet]i  Parallel,  vul.  4,  pt.  1, 
pp.  142,  143,  pi.  13,  fig.  3.  Wash..  1877.  F.  B. 
Meek. 

Formation  :  Cretaceous. 

Location  :  North  Platte  riyer,  above  Platte  bridge, 
in  Dakota. 

Bimpsonl  (Meek)  Whitfield.    (1880. ) 

Rep.  tjeol.  Black  Hills  of  Dak.,  pp.  395,  3%,  pi. 

8,  fig.  1.    Wash.,  1880.    R.  P.  WhitfioM. 
Formation  :  Cretaceous. 
Locution  :  Old  Woniaus  fork  ;  eaitt  fork  of  Beav4<r 

creek,    three    miles   west   of    Camp   Jenney, 

Black  hills. 

striatuB  (Man tell)  Roemer.    (1849.) 

Tex.,  p.  402.    Bonn,  1849.     F.  Roemer. 

Formation  :  Cretaceous. 

Location  :  Waterfall,  near  New  Braunfels,  Tex. 

BtriatUB  (Mautell)  Roemer.     (1852.) 

Krcidc  von  Tex.,  ji.  W.     Bonn,  1852.     F.  Roemer. 
Formation :  Cretaceous. 

Location  :  Waterfall  of  the  Guadalupe,  below  New 
Braunftils,  Tex. 


—  BubcompreBSUB  n .  a.  M .  tS::  H .  ( 1860. ) 

Pror.   Acad.    Nat.  Scl.,  Phila.,  for  IKiO.  p.  181. 

Phila.,  181.1.     Mot>k  A  Hayden. 
F'oniiiition  :  (-retaceoas. 
Lo<.-atiun  :  Mouth  of  Judith  river,  Ncbr. 

—  sublsevis  n.  s.  U.  <&.  M.     (1854.) 

3leni.  Ath.  Arud.  Arts  anil  Sci.,  vol.  5,   n.  s.,   p. 

:i8<'.,  pi.  2.  t1;r.  I'l.  h.    Cumbridgi-  aud  Boston, 

1S.V).     Hall  A  .Mrek. 
Korm.itiMti  :  <.'n'tueei»us. 
LtMution  ;  (.ir»iat  bend  «.»f  tlu-  .Missouri. 

—  BublaevlB   (H.  &  M.)   Whitfield. 

(1880.) 
K.'p.  Cool.    lUack  Hills  of  Dak.,  p.  '.VXS,  pi.   10, 

ti^'S.  1-3.     Wa^h..  ISS*).     R.  P.  Whitfield. 
Korn\atiou  :  Cn-tacious. 
I^iii-ution  :    .At  the   forks  of  the  Cheyenne;   aud 

alNkiit  tlirei>  mil^s  font  of  Camp  Jenney,  Red- 

w;»tiT  valli  y.  Black  hills. 

—  Bubiindatus  n.  8  Meek.     (1861.) 

PiiM-.    Acad.   Nat.  lyi.,  Phila.,   tor  isi',1,  p.  .iV.. 

Phila..  IS62.     ¥.  U.  .Meik. 
Formal  i«»n  :  ('retape«iuu. 
lyocation  :  Komook.^,  eastern  shore  of  Vancouver 

ihland. 

—  BubquadratuB  n.  s.  Schliiter.  (1887. ) 

Verhandl.  Natnrhixt.  Vereinen,  pn-UMS.  Rhvin- 
laudhr,  44  Johrg.  1  H&lfte.  Bonn,  1887.  Sit/- 
ungsb,  pp.  43-44.     C.  Schliiter. 

Formation:  t.retaceous. 

liOration:  Near  Austin,  Tex. 

—  tenuilineatuB  n.  s.  TI.  i^  M.   (1854.) 

M<'m.  Am.  .\cad.  Arts  and  Sci.,  vol  .'i,  n.  8.,  p.  387, 
pi.  2,  figrf.  :bi,  b.  Cambridge  and  Boston,  1855. 
Hall  A  Meek. 

Formation:  Cretaceons. 

Locution:  Sage  creek  and  Great  benil  of  tlii> 
MiHfoiiri. 


lUO  NOltTU  AMtUICAX  MESOZOIC  IKVEItTEBKATA.  [.uiu-iw. 

Inoceramna — Continued,  '  Inoceramiu — Coutiuuetl. 

tenuiUneatiu  (U.  &  M.)  WbitDeia.  [  ondalBto-pUcatna  <Ri>eiiier)  Whit- 

(1880.)  '■  eiiVM.    (1879.) 

Rap.  Gaol.  Blnok  Hilla  of  Dak.,  {ip.  4<w,  V\,  |'1.  ,  Q'dl.  Sur.  Un.  Hm.  Fw.,  toI.  I,  pt.  3,  |ip.  16«, 


8,  Afio.  li,  la 


...lew.   B.P 


icn,  1,1 


9.  flgi.  a.  Zd 


LiKHItud:  (111  111*  CliajFUiic  rivtr,  near  n>ipld  I  Fo 

a»k.  Blark  hilla,  I>ak.  I  I." 

tetiiilUneatua(U.&M.)WhiteaveH.  i  ' 

(1885.)  '  "■         "  

OaoL  and  Knl.  UEbL  Sur.  Can.,  Cont  Cai»,   l^-  vancoUTermBlS     n. 

]«ut,.  Tol.  1,  pt-  -i,  ,..  H  pi.  6,  Itga.  I.  Ic  .        (i85jj_j 


iliDili  Blondru  point  auil  KorUi- 
gnmnr  laland. 

mil,  Col.  I.  1H&U-I«e0,  ]<ii. 


-  teuttlroBtratUBn.a.M.ii,  I[.(1N6J.)     Taiioouver«uBiBiSliiim.)WliJ(eavM. 

Pror.  AcK.1.   Sat  8(i.,  Pliil...  (ur  l>*J,  i-.  B,  |       (1878.) 

PLl]..,  ISO.    M«<.kAHa}daii.  Ii.,.1.  Siir.  (-a.!.  »l«.  Fmi.,  Tol.  1,  pt.  2.  w.  170- 

FonualloniCiTlansnu.  ,             I7i,  pl.^i.  Ilg..  4, 4«,  t.    MuuIkbI,  leTit.  J.  F, 


—  texanusn.  B.Conrad.     (IKll.) 
ll«l>.  v.  S.  and  M»,  Bouud.  Siir.,  I..I.1,  pi. 
lfi£,  p]..'^l1|r,7     T.  A.  Coiirad. 


vanoouverensls  (l^liiiinard)  WUite. 

tippiUtuB  (Con.  Bp.)  Uabb.  (IBTfi.)      |       Mgjjy  i 

Pr.--.  .«a.l.   Kat.  (fc-l.,  riilla.,  (ur  W7B,  p,  aii  „  „  ',,  «  g     ,  ^  3,  ^ 


-  uinbonatUB  n.  b.  M.  A  II.     (lS5t<.) 
Finr.  Aiail.   Sal,  Sci.,  Plilh.,  fur   ISM,  p.  M. 

n.lla..  1W3.     Mttsll  *  Ilaydiin. 

runnalionilYtUcoulL 

LiK'atli'n;  Ncai  Furl  Uiiituii,  on  lli>  L-p[T  Uti- 

-  imdabunduB  u.  a.  M.  &  H.     (18ti3.) 
rr.>r.   Aod.   K.I,  Sr|..   1-l.ila  ,  fur  l»MS,  p.  W. 

I'lillK..  rnei.    Uivk  *  llat'U-u. 


I  vanuzemi  n 

I  Phlin.,  taut.     N 


<«.:  CI.I11 


IrJIIlw 


H  Furl  nrul. 


undabuiidiM  (M.  Sr,  H.)  Whiteawa.  '  I'uniintiKn:  <'[ctar>.nit. 

(1885.)  Lm-alt,.!.,'  Fu«ii  rUlBf,  f^ptu. 

.>ni.,  ml.  1.  pi.  I,  [1.  M.    Muii'irrai.lBS.',.' J.  f.     vaiiuxemi   (M,    Jt    11.)    Wbltfield. 

Wl,('l.>a.....  (IWfll.) 

rte  .I'm  "ik 'I«l,i«  i.r.t,.b  X"™!,,^  |  "  «*■■  »■  »;  I-"-  ».  S«a  4, 5.     Woh.,  IMO.  B.  F. 

•■(IlK^iMd  lUn  ilor.  alMniriuuriiiik'i  Ulno  Wliillli'Ul. 


undnlato-pIlcBtne   u.    a.   Koeine 

(IHIH.) 


r  ttajild 


-  nudulato-pllcatua  Kuciiier.  (18.~>:i.} 


BOTLI.] 
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InoceramuB — Continued. 

vanuxemi  (M.  &.  H.)    Whiteaves. 

(1889.) 

Ocol.  Mid  Nat.  Hut.  Sur.  Can.,  Cont.  Can.  Pale- 
oiit.,  Tol.  1,  pt.  2,  p.  175.  Montreal,  1889. 
J.  F.  WhitcavM. 

FomatloD:  Cretaceons. 

Location:  Muath  of  Vermilion  river,  township  54, 
ranges,  went  of  the  fourth  princi|)al  nieridlRn; 
North  Saukatchcwan  rivor,  townHhip64,  range 
2,weet  of  the  same  meridian,  Northwest  Terri- 
tory. 

vanuxemi  var.  T  Whitfield.   (1880.) 

Bep.  Geol.  Black  Hills  of  Dak.,  p.  308,  pi.  7,  fig. 

10.    Wash.,  1880.    U.  P.  Whitfield. 
Formation:  Crotaceous. 
Location:  On  the  Cheyenne   river,  near  Rapid 

creek.  Black  hills,  Dak. 

ventricosuB  n.  s.  M.  &,  H.    (1856.) 

Proc.  Acad.   Nat.  Sci.,   Phila.,   for  185C,  p.  87. 

Phlla.,  1857.    Meek  &  Uayden. 
Formation:  Gn>taceonf. 
Location:  Month  of  Judith  river,  Nebr. 

whitneyi  n.  s.  Gabb.    (1869.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  2,  pp.  193, 19-1,  pi.  32, 

fig.  91.    Phila.,  1869.     W.  M.  Gabb. 
Formation:  Cretiiceous. 
Location:  Near  Fol«om,  Cal. 

(Actinoceramus)  sulcatus  (Park.) 

Whiteaves.    (1884.) 

Geol.  and  Nat.  Ilibt.  Sur.  Can.  Mes.  Fobs.,  vol.  1, 
pt.  3,  pp.  241,  242,  pi.  32,  figs.  3,3a.  Montreal, 
1884.    J.  F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  At  and  arjiind  Bear  Skin  bay,  on  Gra- 
ham island,  side  of  Skidegato  inlet. 

[AuceUa]   piochii  (Gabb)  White. 

(1888.) 

Mong.  U.  S.  Geol.  Sur,  vol.  1.3,  pp.  22C-232,  pi.  4, 

figs.  1,  2.    Wash.,  1888.    C.  A.  White. 
Formation:  Cretaceons. 

(CatUlus)  balchii  (M.  <&  II.)  Meek. 

(1876.) 

Rep.  U.  8.  Geol.  Snr.  Terr.,  vol.  9,  p.  5«,  pi.  l\ 
figs,  la,  b.    Wash.,  1K7C.     ¥.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Yellovrrtune  river,  one  liuudn'd  nnd 
fifty  miles  above  its  mouth;  Dcvr  creek,  a 
tributary  of  the  North  Platte.  j 

(CatllluB)  convezuB  (H.  &M.)  j 

Meek.    (1876.) 

V«p.U.  8.  Ocol.  Sur.  Terr  ,  vol.  9,  pp.  61,  <VJ,  pi. 

12,  figs.  6«,  b.     Wash.,  187(;.     F.  B.  Meek. 
Formation:  (Cretaceous. 
Loctttiou:  Great  bend  of  the  Missouri,  below  Fort 

Pierre. 

(CatUluB)    cripsii    var.     Bubcom- 
preMOB  (M.  &.  II.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  48,  49,  pi. 

38,  fig.  2,  Ms.     Wash.,  187^    F.  B.  .M<Mk. 
Formation:  Cretuceons. 
Loofttion:  Mouth  of  Judith    river,  above   Fort 

Union. 

Bull.  102 11 


InoceraxnuB — Continued. 

(Catlllus)  cripaii  var.    barabiiii 

(Mbrt.)Meek.     (1876.) 

Bep.  r.  S.  Geol.  Sur.  T»Tr.,  vol.  9,  pp.  49-51,  pi. 

13,    flg«.    la-c,    pi.    12,    flg.   8.     Wash.,    1870. 

F.  B.  Moi'k. 
Fomiutlou:  Crftacfout^. 
Ij(KTation:  YellowHtone  river,  one   hnndrod   and 

fifty  miles  above  its  mouth,  in  Bloutaua. 

(Catlllus)  iucurvuB  (M.  &  II.) 

Meek.     (1876.) 

B<'P.  U.  8.  Geol.  Sur.  Torr.,  vol.  9,  p.  61,  pi.  12, 
figs.  4rt,  6.    Wwh.,  1870.     F.  B.  Meek. 

Formation:  CretacL'oiis. 

Location:  Little  Bear's  village,  l)etween  Fort 
Pierre  and  Fort  ('lurk. 

(Catlllus)  pertenuls  (M.  <&  H.) 

Meek.    (1876.) 

Rep.  V.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  47, 4H,  pi. 

37,  figii.  ;ki,  /»,  pi.  3)*,  tigs.  3rt,  b.     Wash.,  1870. 

F.  B.  Bleek. 
Formation :  C^etareoui*. 
Locution:  Mouth  of   Judith    river,  above   Foit 

Union. 

(Catlllus)    prozlmua  ( Tuomey ) 

Meek.     (1876.) 

Rep.  r.  S.  (Jfol.  Sur.  Terr.,  vol.  9,  pp.  W-SS,  pi. 

12.  figs.  7ci,  ^.     Wash.,  1876.     F.  B.  Meek. 
Formation:  Cretaceous. 
Lotation:  (Jreat  bend  of  the  Missouri,  lie  low  Furt 

J'iorre. 

(Catlllus)  prozimuB  ?  var.  subclr- 

cularls  n.  var.  Meek.     (1876.) 

Rep.  V.  .<.  Geol.  Sur.  T«rrr.,  vol.  9,  pp.  ST?.  ."lO,  \  1. 

12,  figs.  iJn,  h.    W^^ll.,  1876.     F.  B.  Meek. 
Formation:  CrctaifoU!!. 
Ldfiition:  YolluWHtone   rivor,   onn    hundrtMl  aiiil 

tifty   niihw  alKive    itM    mouth;    Deer   rreok,  u 

tributary  of  the  Ni»rth  Platte. 

(Catlllus)  BublaevlB  (M.   &H.) 

Meek.     (1876.) 

Rep.  U.  S.  Geol.  Siir.  Terr.,  vol.  9,  pp.  BH,  60,  pi. 

12,  tigs.  In,  h.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretareous. 
I/<ication:  Great  bend  of  the  BIi.-«souri,  below  Fort 

Pierre. 

(CatUluB)  tenuUlneatua  (II.  «&  M.) 

Meek.     (1876.) 
\U\\K  U.  S.  Geol.  Sur.  Terr,  vul.  9,  p.  67,  pi.  12, 

fig.  0.     Wash.,  l!*70.     F.  B.  Meek. 
FuniiAtiou:  Crotaveons. 
IxK-atiou:  (irt'at  b«>nd  of  the  Mif«ouri;  Sage  creek. 

(Catlllus)  tenulrostrlB  (M.  &.  H.) 

Mt'ok.     (1876.) 

Il«'p.  U.  S.  (Ji'ol.  Sur.  Terr.,  vol.  9,  p.  69,  fig.  6. 

Wash.,  1870.     F.  B.  Meek. 
Foruiatiou:  Cretnceous. 
Location:  CliipiK'wa  iN^int,  3lont. 

(Catlllus)  uiidabunduB  (M.  &,  H.) 

Meek.    (1876.) 

Rep.  r.  S.  Grol.  Sur.  Ti-rr.,  vol.  9,  pp.  60,  61,  pi. 
3,  figs.  '.!«(,  b.     Wash.,  1870.     F.  B.  Meek. 
Ftirmatinii:  Crvtactnius. 

Liication:  ChipiH;wa  point  on  the  Mlasourf,  near 
Fort  Benton. 
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ZnooeramuB — Cod  t  in  ned . 

(CatiUuB)   vanuxemi    <M.    &,    H.) 

Heek.     (1876.) 
Iltp.  ir.  S.  Qn>L  Siir.  Terr,  *ol.  »,  |ip.  ST.  fiS,  pL 

14,  fliin.  ia,  b.   Wuh.,  vr.t.   r.  b.  Un'X. 

ijcmii.Di  Grt.iWi.duftlipMlwourliS^Kii'rwIi. 

(tnoceramus)  altus  Moek.     (1876.) 

14,  Uin-.  lo,  i.    U'ub.,  1S7U.    F.  B.  M>:ek. 


InoceramuB — Co  n  t  inoed. 
8p.  uiiil«t.  Uatley. 


[Si,  Iniprinl.l    J.  W.  Dult-iy. 

Loc»l»iii:  niu  Tlniia.  Ijl.  3T0  41',loug.  1M=|0T'. 

8p.  iiiidot,  Schiet.    (1854.) 

Brp,  Ki,,l.  luij  f[,,r.  p.  R.  B.,  ICIatiiilpfri  riiw  lo 

IVnlLelN.L«t„l,.lllli,,,l.a,ll(;.ll.    W«b.,lSH. 
Jun>4i  IJc'litsL 


-  (luoceramuB)  fragUla   (II.  &  M.) 
deek.     (1876.) 

6,  fig.  fi.llEL  1,  £,  |>.  4'J.      Wub.,  I87B.      V.  U. 


(MytllotdeB)  problematicns 

(8clilot.}Meek.     (IHTIi.) 
Il*|i.  I',  a.  Gi'ul.  far.  Terr.,  ti.I.  t,  p.  02,  pL  9, 

flfn  aa,  b.     Wuli.,  1«IU.    F.  B.  Hack. 
PornXJun :  CntkcouuK 

Lo«tli«i;  Big  Bluni  rinr,  fix  nllm  ■t>o>*  iti 
muiitb  ;  »u  UitlE  lUui'  riv.T,  unii  Kmiiw  iiiil 


(Hytdloidea)   problemattcua  tat. 

avlc«loldeB(M.jm.)Meelc.    (1876.) 

n«p.  U.  B.  GmI.  Bur.  Terr.,  lol.  B,  pp.  »».  64,  pL 


(VcdTioeramuB)  exogTTOidea  (H.& 

H.)Ueek.     (1876.) 
Bcp.  U.  8.  a™i.  Bur.  Tm..  »ol.  »,  m*.  4«,  4T,  pi. 
a,  ng>.  Sa-c    WmJi-,  1KB.    F.  B.  UMk. 

LocMioB :  C'liIpiitHa  point,  D«r  fact  Bcntoo. 

(Volvloeramus)  umbonatua  (M.  & 

H.)  Meek.    (1876.) 

.'I.  fiin.  Id,  ''.  pi.  4,  flgi.  ]«,'', (nil  ia,b.    Vli 


ap.  imdct.     (1870.) 

'rue.  Am.  riillM.  Sue.,  to[.  II,  ISW,  lBTO,p.«». 


-Hp.  uutlbt.  Muek.     (1870.) 

I'fot.  Am.  rhil<a.  8«.,  lol.  11,  1»0»,  ino,p.4£t. 

I-iiilii ,  mi,    F.  U.  Mwk. 
Funni.llou:  Crelncniui 
LoraliuD  :  3ix  mil™  ™-l  gf  Oomo  glutluD,  n.  P. 

R.  R.  [«>.). 
8p.  undet,  Moek.     (1870.) 

riiiin,,  iwi.    y.  B.  Mock. 

yunnnticn:  i^retHc^'ui. 

Lotaliop  :  H»lirltie  Ito"  ilatlon  [Wjo.]. 

Bp.  undot.  Meek.     (1870.) 

Pror.  Aai.  riiMw.  S.«..  Ttfl,  11.  1S69,  1870,  p.tta, 

Phil...  18TI.     K.  B,M«.1[. 
Furnmlluii :  ('n<u.-»uua. 
I«c«liou  !  ilt«r  Malloq,  U,  P,  R.  R.  [Wyo.]. 

sp.  undet.  Muok.     (1870.) 

Pr«c.  Am.  PlilliB.  Bw..  vul.  U.  IMS,  igro,  p.«». 

Phlln,,  ISTI.    F.  n.  Mf.,>k. 


ep.  HJidrt.  Wuuk.     (1870.) 

Proc,  Ain.  1'litlra.  [-^..,  ,„{.  Jl.  ISCB,  1810,  p,  4». 


UiF  l^ppi^r  Ulm 

?Hall,    {1»15.) 

Ba|iL  EiH.  Expnl.  B<»'li;  Mlik, 
<VI.,  Fmnunl,  |ip.  3i>u,  ;it<i, 
Vm«>.,1H.1.    JannlUll. 

fonatlun:  Crtlicuiu. 

LooiUud;  tiBukjr  hni  rivr.r,  luD 
?irall.     (1845.,! 

lUp,  Kipl.  Kipxl.  Hr<ky  SUi., 


IT  Fort 


[  »p.  Ullcl,,t.  Mock.      (1870.)  X 

ll.p,  I.....1.  Kipl.  tWlnO,  Parullol,  .ol.  1,  in'^l.p. 
Ul.l.|.W,fli;H.J,l„.    Wii.b„lSTI.    F.B.UeSi 


:  Bii.  II mlut.  Whiten voH.     (187^.)  - 

O-ol.  Sur.  Cril...   Kbji,  I^.>g.  f„r  1S7S-U74.  p.  Sff.  J- 

Jluu.re.l..,74.     .T.  F.  W-l,i,«v,..                         *  j 

J          F„n>,..li™:Cr<.,nr,..,u..  ♦ 

LucotUiii :  Kiiii^ilinD  rlior,  V.ncuuxer  inliind.  twu  f' 

I             widoim-rimrteTiiudlwo»U(lmi«-hiiirinilMu„  /■- 
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Inooeramns — Cuntinnecl . 

sp.  iindct..  Wbitenves.     (1874.) 

GiKil.  ttur.  Ciu..  U*|i.l'r<i|t.  for  ISK-ieU*.  p. 


gp.  Wliiti'avea.    (1874.) 

UhI.  Siir.  l.'.ui..  n«|i.  Pt-a.  fur  tS73-IS74,  |i.  201. 

HuiKrol,  11171.    1.  V.  WliiU-ikVfla. 
FDnilMioli  :  ('robl'^iMUI. 
UKiiUun  :  XurtbnMt  btj,  Vutourer  iiliuid. 
8p.  undet.    Whiteavea.     (1874.) 

Oaul.  Sur.  Gill..  l!-p.  Pn^.  f«t  1H73-1S71,  p.  I«4. 

Montrwil,  1H74.    J.  K.  WliH«i.ii. 
FofMtlout  Criliii-.gun. 
LocatloD:  Fiutedion  tiiUiid. 

(f)Meek.     (1876.) 

Bull.  V.  S.  0«il.  BiLl  Ge,^r.  Sur.  Terr.,  toI.  2, 

!(ov4,p.  369.'|>l.  1,  ««.  B.    W»b.,  lli;o.    F,  B. 

Hwk. 
romuSuii:  CnMiuojiu. 
Locslliiu:  KMialin.i,  VVnciiuMr  fnl.nd. 
(I)  Wbiteaves.     (1878.) 


(I)  WliiteuveB.     (1878.) 

(!nuUiin  >;unrali«t.  toI.  S,  n.  Mr..  No.  T,  p. 40]. 
HoDtrnL,  IH78.     J.  V.  Ullllnim 

Iflntlon:  FalJauf  thi  IJtuj-uucu  rinr. 
(t)  White.     (1879.) 


Lmllon:  C<»IvI1Lf,  Ulal 
sp.  nnitot.  liauiire 


Wblteovci. 

(IS89. 

G»).  uul  VM.  liiiil.  Sue. 

C 

.Pale. 

<IDt.,TuL.  1,    |lt.  2,p.  1GT.     Huu 

1 

FunnatJun:  Cret«™,™. 

1.,  .I,r., 

mi 

Ih.  ™t  .nd  -f  lluvil- 

Wtr. 

Inopema  n,  g.  Courarl 

(18" 

>■) 

Sep.  0»1.  8nr.  N.  C.  .ol 

igli 

a  Kerr.     Ap,..  A,  p.  R. 

T.  A.  C.iimd. 

Conrad. 

(1875.) 

K^(l«,l.Sur.K.C„.ol 

1.      IL.I 

Iltf 

0.  K..n-.    App.  A,  p. 

pi.   1, 

Of 

«■-'. 

T.  A. 
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IiihttA  (aub^^eu.  Swain)  Meek.     (187G.) 
Ra|..  U.  8.  l.-wl,  Sur.  Tptr..  rul.  0.  p.  «M.    W«li., 
1878.    F.  B.  Meek. 
Isocardia  (Lnm.)  (iabb.     (1800.) 

Jour.  Acnil,  .Vat,  »'!.,  Vlillo.,  vol.  *,id  m.,  MS- 
lam,  p.  a^I.    Phils.,  IK.Vi-lgUi,     W.  .11.  Oabli. 

conradln.s.  Cahb.    (1860.) 


U|*.rMi»uui 

-waBbtU  n 


Location:  F[|..lrrl<'k'bure,  Tu. 

-  ep.  UDdct.  Roomer.    (1832.) 


iBopleara  u.  a-  Muek.     (18ti4.) 


Idcallon:  lIlwiHippl. 

-  cnnrUlrata  (ConTud.)  Gabb.     (1868.) 
An..  Joiir.  ronclL.  toI.  4.  p.  Ut.  pL  13,  fiK-  '. 
Fblli.,  ItliW.    W.  H.  Uatiti. 
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Janin — font  i  u  mid. 

aBgunat  Pskwiit.  n^iiHTk.  IlaiL>.  Man::.  ni'Ut- 
clirn  lorrln,  |>P.  l!i:-IK>,  Taf.  :!>l.  flgh  C-H.  St. 
Prtrthl.iifB,  IKI.     K.  i:><'lmlil. 


Kellia  (Tiirton)  Cuiiniil.     (IMiO.) 

.  Juur.  A'-xl.  Nil.  »:i.,  I-IiIIh.,  «iI.  I,  H']  mt.,  IKM- 
mtii.ii.  »l.     PbilH,  IH.>-lMiif.     T.  A,  CunniL 

cr«tacea  n.  s.  t'oiimd.     ( ItHiO.) 


.,  1V6H-11IHI. 


T.  A.  I'MirwI. 
Loculon;  Kurnnlik  Alik 

LEeTloardiuin{><iil>j{<">-  Swiiins.  jConrad. 

(1858.) 

Jviir.  A<-ad,  NhI.  Sri..  I'hillL.  v«l.  R.  M  Kr.,  I>«»- 


(siihgeu.  H.  &.  A.  All.)    (Jabb. 


LampiiliB  (HubKoD.  KRf.)H*.-«k.    (18Tii.) 

lt»|i.  U.  B.  O'l.t,  But,  Terr.,  Tul.  1i,  |..iM4.    Wub., 
IKB.    F.  B.  M«k. 
Laoierik    lanieil    (trOrb.)    Cottouu. 


lanisii  (d'Orb.}  tUuii<?sii)  Cutteau. 

Hull.  Sot.  Gfol.  Tnun;  M  H-i..  vol.  1-,  ,S..,4, 
pp.  :!«t.^.i.    PiirK  lIMi.    OutKMU. 


LKtlaroa  Courad.    (IXTfi.) 

Rep.  fl"ol.  Sur,  N.  f.  r.il.  I,  Rik'l|.'li,  li-W..    V 
(i.  Kprr.    Aii|i.  A,  [..  an.    T.  A.  l\n.ni.L. 

(snbKcn.  Comurt)  Mui-k.    (187(i.) 

R^  tr.  3.  a.H.1.  Hiir.  Tirr.,  V"l.  'J.  ]..  w.     Wjul, 
IBTU.     K.  B.  Sr'.k. 

Laxiq^lra  ii.  K-    Ualib.    (IPTt!.) 

Pn«.  And.  NaL  iki.,  ri.ilii,.  lur  l«ll,  j^  30 

mil.,  ine.   w,  J(.  (JXpIi. 


Laxisplra— Cull  t  i  ii  noil. 

lumbricaUa  u.  a.  Gabb.    aWU.) 


—  angulata  n.  s.  (Jiibb.    riKGO.) 

l-ri>r.  Ai-ul.   Kill,   M.,   lliilik,  for  IWI,  |i.  il 

Fitniu.tU.i>:  t'r-Ur.-ina. 

L.mili.in;  Hurlii.BiMi conur;,  N.J. 

—  biBulcat«  n.  a.  M.  &.  H.    (1861.) 


X  Ilark'n. 
n<iir  iiurlh  l.iuii.'b  Plallo 


—  evaual  (M.  &.  H.)  Mo«k.     (18.'i9.) 
Niirlliwi-M  Ti-rr.,  Ilrp.  ?[<«.  A«(ii.  bii.I  H^u-kal. 

IMH.     F.  II.  Murk. 

— fibrosa  u.  a.  E.  &  S.     (ISST.) 

Traui'.  Ami,  ai:i.,  91.  L-iuli,  ml.  1.  IK.'.«-ISW.  pi<. 


-gsbbli  (Con.  Bp.)  Unbh.    Omi.) 


-  bindi  D.  a.  Meok.    (1KJ9.) 

"  KH.1.  Bii«.l.."'ll.V.Uin.l,|..  l'«,i,l-I.II|J».lli 


—  ]one<lroiM  11.  s.  Cnnrail.    (IfW),) 
i"Bii,  111.  fi.  -1*1.  i-i.  -HI,  rig.  la.   rbiiB.I  isia- 


-  pluuafonna  ii.  a.  Oalib.    (IHiO. ) 


'liii)»iiu,  rdnnljr,  K.  J. 

<JDbb.     (liWW.) 

■■,  Hit.  a.   riiiin.,  isiB-iHoo, 

lu  and  ClimiMtcr  nninijs^ 
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Iieda— C'  [J  u  tin  II  e<l . 

protexta  (iabb.     (18<m.) 

Ji.iir.  Attul.  NaL  SI..  riilU.,  lul.J,  M  i 
IS>«.  f.  :kiT.  id.  m,  flu.  STi.     llilU  ,  3 


l..mii.ii:  nanU'DHn  nnintx,  Ti'Hii. 
~prot«xta  ?  Uahb.    (IWM.) 

tlivl.  Siir.  I'nI.  rul-viil..  Tul.  I,  |>.  IW,  |>I 

IB.-.,    Phll»..liW4.     W.».(iii<.b. 
FiiruinliMD^  Vi<.'iH.'<-«u'. 


-.  I  Zieiopistha  Me«k  'White.    (IXT-l.) 

fp'lliii.    Jtrp.   Iniirl.  T»H',,  Gmgr.  aiid  Gwl. 
Kipl.  ;i>KlS<ir.,wi'Mufon<^liuD<1n<JIhinuriJjsn, 

"  I elegantula  (Koom.)   W  U  i  I  fl  e  1  d . 

'  I      (IfW.) 


— ilacbiana  ii.  s.  (iubli.    (imX).) 

J.pur.  Acn.1.  Km.  Sci.,  I1iil«.,  vuI,  4,  2iI«it.,Ik5*- 
IMiii.  |>.  :iuT.  ■>].  uu,  Oil.  so,    Plilla.,  liiai>-imi. 


u.  K- C«iira<l.     (!&'>«) 


appreisum    (Cou.)    Whitfield. 

(18H5.) 

»I..iii;.  I'.  !f,  Inflt.  Siir..  \..L  »,  !■['.  "''.  1»",  I'l'  *5. 
Hif.A-ll-    Wii>h..  IHB}.     It.  I>.  WlillflcM. 

rnmatlwi!  Cn-U.-e.iiu.. 
I.Dr<iliuu;  nMdoBflpId,  N.J. 

appraaansn.  a.  Conrail.     (1838  ) 

Jour.  A.-iid.  N»t,  Si-X.  Phllu,.  t..l.  3.  il  f.T.,  1B.-.5- 


l..wnuflll|il.'>.  HI". 

plaonlatiim  <Cou  .)  Whitfield. 

<1885.) 

yiimnlliili:  rirtsnHnl-. 

IdallM   riwholil. Mii.l  frr>nill>tinir]Hti>..fr.. 
O.IV'hurlu,  Uonniinlli  ti.mily,  N.J. 

plannUtaa  C'linrnil.    ( IHIH.) 

Jour.  .\iwl.K.i  M.,niU«..v..l.  4,2,1 -.r.ls.-,H- 
ta\,p.in.    PlilU..  IXM-IH»,    T.A.I'uiinul. 


Inflata  n.  a.  Whitnelil.    (1»^.) 

lluiiK.  tr.  S.  Ilwji.  Uur.,  rul.  u,  ]>.  HS,  ii-  iu.  Dri^ 
4,0.    ^'Hb..  lilU.    2.  I>.  WbiIfi<^U. 

Lunll.m:  Uoliu.lfl,  K.J. 

protexta  (Con.)  Whitfield.     (18«>.> 

MuBd.  f.  S.  «»i.l.  Stir.,  t.,1.  a,  pp.  UD.Hl.  iJ.SO, 

MiiH.  1-a.    Wuh..  irat.    S.  p.  miiiBi-lJ. 
F..tuiiiti»ii:  <;r?la,'n«>K 
■.wntion  :  Ilolnidel  ai.J  Butlln|.t.ii>,  K.  J. 

(C7mella)mMklWliitlicld.   (1880.) 

lisp.  Uwl.  rinrk  IIIIK  ..f  Dull.,  pp.  JIB,  4111, 1.1. 
11, 1i|[i--T.2H.     Wiuh.,  19N1.    Jl.  P.  Wlillfltld. 

I.u»ii..ii:  IinduiiiiH  ni|M>,  |;|i«  Nlwuri. 

(CymeUa)  nndata  (H.  &.  II.  «p,) 

Wliite.    (1»75.) 

K'-l'.  OtngT.  whI  linl.  Kipl.  mi  t>nr.,  wnl  ot 
niH'-huiHlii'4lli  ni*rkliiiii,  vol.  4,  pL  I,  |..  IHI, 
lA.  m,  Uf.  iSn.    Wuh.,  Itl7.>.    C.  A.  Wiille. 

fiiriiMifliiD:  Cn.Uw.uii. 
I.w>:.ll..u:  iJollliiH  .-n-Tk,  N.  Mt'x. 

(Psllomyaj  meekii  n.  «.  WLile. 

(IWl.) 

■M.    Wub..  U74.    1.  .\.W1>lir. 
Luntlon    Soulbrut  uf  7«Hl,  I'llb. 

FBilomya  meekli  t^Mte.     (1875.) 

Blip.  Uwgr,  and  Oml.  Ki^pt.  >ad  Siir.,  WMt  ut 
<.B>-biiDdi«llL  nirridliu,  vol.  4,  |rt.  1,  j,p.  lat, 
IKT,  1.1.  lit,  !!(».  14«-A    Wiuh.,  1B7S.    L'.  A. 


l...'.li.Mi:  SmilhiiiM  uf  l-iTH,  l-tnll. 

Leloplax  (Troicbel)  White.    (18T0.) 


V'lillo. 


>1.  UlUll 


plauulatu«(C<m.«|>.)UiiW..    <1IITB.)  ' ?  tunJcula  n.  «.  White.    (1876.1 

Proc.  A»d.  S-l.  »«..  l-hiliL.  t.,r  !.:«.  „.  .-^.I.  ;  „      „^„,  ,.,„„  j,  ,3^  w„b  'l« 

aw.     Phil*.,  IIITI.     W.M.Ii.bU.  I-.  A.Wbilr. 

Lmtluu:  PKtiiil*  omA,  Gb.  |  Lcutiuu:  Uluk  tiultra,  Wjii. 
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Leptnua  n.  B.  (inlib.    <18G0.) 

Jnur.  Acsil.  Nil.  Scl.,  Pblln.,  lal.  4,  Zd  Hr.,  ISM- 
ISEO.  pp.3(>7,  son.     riiJlL,  lUB-IUU.    Vl.lt, 


LorltloD:  Botb  count;,  Vl 

Iieptesthea  autigen.  Heek.    (1876.) 


Iteptocardia  aaligon.  Meek.     (1876.) 
llap.U.S.lleol.  Sur.  Tirr,  vol.  D,  p.  ITJ.    WmI 
lH7<i.    F.  U.  Huok. 


-  applioata  CourtMl.    (1^7.) 


Leptosolen  n.  uubgeu.  Con. 
l-ruc.  A.-»d.  N«l.  .-^i.,  Pliiln.,  ; 
IIiILh.,  UK.',.     T.  A.  (Vlirxil. 

n.  g.  Cuurnil.     (18(i7.) 


biplicata  (Con.)  Oabb.    (187ii.) 

riiil>.,  187C.    W.  M.  Q«l.b. 
Fonii.iii.n:  Cii;l«f«.n<. 

bipllcBta  (Cou.)  Whilliold.    (1885.) 

Md.ik-  V.  a.  GB..I.  aur.,  vul.  U,  PI'. 
fig>.  1.  2.     W*J..,  IBS.-..     K  1'. 

Bit.  (1,  C.  Sclunclu, 
K.J. 
conradl  n.  s.  Meek,     (It 


F«[ 


T.Tr.,  |.|^  an,  aii.     Wuh.,  1671.    F.  D,  )I«L 
l.-ca1l.>u:T»l<i'iiiU>!<<>»DlliT»lorSii[li»,Kiui 

oonradi  Meek.     (I87G.) 

K.T.  I'-  S.  Ccnl.  t'ur.  Trrr..  voLB,  pr.ZM.'iy,,il 

^,  figi.  l^n.l'.     Wwh.,  )8TU.     r.  U.  attk. 
Furnu.M.,n;  Cr,>l.t™Bi.. 

Lima  [Bnig.}  Conrad.     (1857.) 

X^p.  U.  S.  uid  Kn.  Jtomid.  Siir,.  \ol.  1,  pt  2,  p 


I.  Uulib.     (1861.) 
I.    W.  n.Ual.b. 


Lima — Contiu  aed. 

-  orennlicoata  a.  a.  Roemoi.    (1819.) 

T«.,  p.  SM.    Bddd,  1M».     F.  Boenur. 
LvBIIOD :  Wnlsrdll  nor  Knr  BnnnMi,  Tu. 

-  crennllooBta  Roeiti«r.    (18G2.) 

Ktelda  Kin  T*i.,  p.  6S,  T«f.  a,  Og»  So-e.    Bonn, 


-full  uniia  Guxlilnpc  bduw  K(w 


Lucntlon :  UeoaiH  T.llcy,  Fliiiuu  countj.  Oil. 

—  duplioata(Sow.)Whiteaves.  (1878.) 

UuntnMl,  IHTS.    J.  F.  WlilUiio. 
FumiKlUiu:  JuriMK-. 
I-".ii,iii:  Sigullo(  UHf. 

—  duplioata  (Suw.  sp.)  Wbiteavea. 

(1878.) 
CivL.  Hur.  niu..  Rep.  PfOB-  for  ISTO-ieiT,  p.  16i. 


J,  IBiS, 


r.  r.  1 


.nrill'.ii  -  tflgn 

l>tlu 

LP,  Briliih  Coliiniliifc 

errlugtoui 

n.H 

Uabb.     (1864.) 

sci.,  vol.  s,  ,..  17a 

(WI«n.Li7]. 

«H.-i.(r<iiK  MHn 

"" 

glabra  n.  e 

.Eicliwald.     aSTl.) 

..  Kalb.  Uiiig.  .I..UI 

Iiln'In.  |..  Illli 

■i.i 

Ifi.  flB^  S5, 1!U.    Si.  1 

kimbalU  n.  a.  Ualib.     (1872.) 

Pr.t.  Ati^l.  X«l.  M.,  l>liil«..  for  18711,  p.  iU,  26S, 
pl.lt.flg.l.    Phik.,1872.    W.JI.U.hli. 


—  leoneuslB  ii.  ».  Conrad.    (1857.) 

ini,  pi.  :>,  Ufif.  ■■la^.   w.fii.,  i&iT.   T.  a.  Cou- 

Fumiulliin ;  Cnlnriiiui. 

L.M-Hlif.nT  I—ii  ^Hu^-.  |T,i.].  • 

—  microtia  n.  b.  (iabli.     (18&t.) 


^OTLK.] 
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Iiima — CoDtinued. 

mnltiradiata  ?   (Gabb)   Whiteaves. 

(1879.) 

G<>ol.  8ur.  Caiu  M«t.  Foms.,  yoI.  1,  yt.  2,  p.  174. 

Montreal,  1^70.    J.  F.  Whlti-aTW. 
FunuMtion  :  CretacooiiB. 
Lucatiou :  Entrance  to  Departure  hay. 

perobliqua  n.  b.  Whiteaves.    (1889.) 

Geol.  and  Nnt.  Hint.  Sur.  CUiu.,  Cunt.  Can.  Pale- 
ont,  vol.  ],'pt.  2,  p.  ICn*),  pi.  22,  fig^  3,  3a. 
Montreal,  1889.    J.  F.  >Vhlteavo». 

Formation :  Oetaccous. 

Xocatinn  :  Kock  moiintafnit,  three  miles  north  of 
the  ea«t  end  of  Devils  lake,  Northwest  Terri- 
tory. 

punctum  n.  s.  Eichwald.    (1871.) 

Geop.  Puleont.  Bt-nier.  llalli.  Mang.  aleutiK-httn, 
Inpcln,  i>.  197,  Taf.  Ifi,  tlgii.  23,  24.  St.  Petcrs- 
bnrg,  1871.     £.  Kirhwald. 

Formation  :  Cretaceoui*. 

Location :  A1ai«ka. 


—  recticostata  n.  s.  Meek.     (1864.) 

G«oI.  Sur.  Cal.  Pnloout.,  vol.  1,  p.  44,  pi.  7,  fig. 

fi.    Phila.,  nCA.    ¥.  ».  BTeck. 
Formation :  JuraMic. 
Location  :  Generee  valley,  Plumas  county,  Cal. 

—  reticulata  n.  s.  Forbes.     (1844.) 

Quart.  Jour.  (tCoI.   Soc.,  London,  vol.  1,  p.  62, 
figs.  — ,  p.  >'>2.     Londiin,  1&4.'>.     Edward  Forbes. 
Formation :  (^n'taceous. 
Location :  N<>w  Jeniey. 

—  shastaenalB  u.  b.  Gabb.     (18G9.) 

Geol.  Sur.  l.-al.  Puleont.,  vol.  2,  p.  201,  pi.  33, 

n^.  IW.     Phila.,  lsr.O.     W.  M.  Gabb. 
Formation :  Cn'tncooun.! 
Location  :  Cotlonwootlcreek,  Hliaitta  county,  Cal. 

—  ?  ainuatan.  s.  Meek.    (1864.) 

Geol.  Sur.  (Tal.  PahN>nt.,  vol.  1,  p.  43,  pi.  7,  flgs. 

4,  4«i.     PhilH.,  ISOl.     F.  B.  Meek. 
Formation  :  .hirowiir. 
Location  :  Gene^o  valh'y,  Pluma*  county,  Cal. 

—  wacoenaia  ii.  b.  Hoenier.    (1H49.) 

Tex.,  pp.  3yj,  4trO.     mmn,  ls4y.     F.  Roemer. 

Fommtion  :  (.'n>tiu>4'ouit. 

Location:! Waco  rump,  noar  New  RruunfeId]Tez. 

—  ^^acoensia  Koetner.     ( 1852. ) 

Kreido  vun  T«*x.,  pp.  liii,  «4,  Taf,  8,  figs.  7a,  b, 

Bonn,  IH.VJ.     F.  Kdcnicr. 
Formation :  ( 'rrt:ii;<'oiiH. 
Location:  Waco  camp,  on  the  Gunda1u]ie,  above 

Kcw  Brauufi'lri,  Tex. 

—  ^^acoeusls  (Koeni.)  Conrnd.    (18.'>7.) 

Bep.  U.  S.  and  Mcx.  Bound.  Sur.,  vol.  1,  pt.  2,  p. 

Irtl,  pi.  6,   fiipi.  4.1,   h.      Wiu-h.,    18.'>7.     T.  A. 

Conrad. 
Formation:  Cr<>tai-('ouK. 
Location:  [Texas.] 

—  ^^acoensia  (Room.)  White.    (1875.) 

Rep.  Gi'0);r.  and  (ti'ol.  Kxpl.  and  Sur.  wiiit  nfone- 
hundretlth  meridinn,  \ol.  4.  pt.  1,  jip.  17<i,  177, 
pi.  17,  fl|CH.  4a-c.    Wiuih.,  1875.    0.  A.  While. 

Tomiatliiu  :  Cretact^mn. 

Location:  Southeast  of  Parla,  Utali. 


Lima — Continued. 

(Limatula)  erectan.  s.Meek.  (1877.) 

Bep.  Geol.  Expl.  Fortieth  Parallel,  vol.  4,  pt.  l,p. 
130,  pi.  12,  fig.  2.     Wash.,  1877.     F.  B.  Meek. 
Formation:  Jurassic. 
Location:  New  PasH,  I)(Matoya  mountains,  Nev. 

(Plagiostoma)  oocidentalia  u.    s. 

H.  &W.     (1877.) 

Rpp.  Geol.  Expl.  Fortieth  Parallel,  vol.  4,  pt.  2, 
pp.  292,  2t»,  )d.  7,  fig.  23.  Wash.,  18C7.  Dall 
dt  Whitfield. 

Formatitm:  Jurassic. 

Location:  Flaming  gorge,  Uinta  range,  Utah. 

(PlagioBtoma)  sp.  undet.  Gabb. 

(1869.) 
Am.  Jour.  Conch.,  Tol.r>,  Phila.,   18C0,  1870,  p. 

15.     Phila.,  1870.     W.  M.  Gabh. 
Formation:  J u ramie. 
Lijration:  Mormon  station,  Plumas  connty,  Cal. 

sp.  uudet.  Wbit^avea.     (1884.) 

Geol.  and  Nat.  His.  Sur.  C^an.  Men.  Foss.,  vol. 

I,  pt.  3,  p.  2.'>1.     MontTval,  1884.     J.  F.  Whit- 
eaves. 

Formation:  Cretaceous. 

Location:  South  side  of  Maud  island. 

LimnaBa  (Lara.)  Meek.    (1876.) 

Rep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  pp.  631-533. 
Wash.,  187C.    F.  B.  Meek. 

(Lam.  typical)  Meek.     (1876.) 

Bep.  U.  8.  Geo).  Sur.  Terr.,  vol.  9,  p.  532.  Wash., 
187C.     F.  n.  Meek. 

?  accelerata  n.  s.  White.    (1886.) 

Bull.  U.  8.  Geol.  Sur.,  Nc».  29,  pp.  20,  21.  pi.  4, 

fiffs.  12-15.    Wu*h.,  ItirtO.    C.  A.  White. 
Formation:  Jurassic. 
Location:  Eight  miles  north  of  Canyon  city,  Colo. 

ativuncula  u.  b.  White.     (1886.) 

Bull.  U.  S.  Geol.  Sur.,  No.  29,  p.  20,  pi.  4,  figs.  10, 

II.  Wash.,  1886.    C.  A.  White. 
Formation:  Ju ramie. 

Location:  Eight  mil(>s  north  of  Canyon  city,  Colo. 

?  compactili8(Meek)  White.  (1883.) 

Third  Ann.  Rep.  l*.  S.  Gool.  Sur.,  p.  39,  pi.  20, 

fig.  14.     Wa*h.,  1W»3.     C.  A.  White. 
Formation:  ('retmrous. 
Locution:  Si'imral ion  station,  southern  Wyoming. 

coneortiB  u.  b.  White.     (1886.) 

Bull.  U.  S.  Geol.  Sur.,  No.  29,  p.  Ji>,  pi.  4,  figs. 

8, 9.     Wash.,  I8.M1;.     C.  A.  White. 
Fonnation:  JursMic. 
liocation:  Eight  miles  north  of  Canyon  city,  Colo. 

Llmnaea  nitidula  Meek.    (1876.) 

Rci>.  Expl.  Gnat  llosin  Tnrr.,  Utah,  pp.  3i*>3,  3rrt, 

pi.  5,  fig.  14.     Warih.,  1870.     F.  B.  Meek. 
Formation:  Crctai'i-ouH ? 
Location:  Mouth  of  Sulphur  cn>ek,  Wyo. 

nitidula  (Meok)  White.     ( 1879.) 

ElevfUth   Ann.  Rep.  V.  S.  Geol.  ami  Ge<»gr.  Sur. 

Terr.,  p.  243.     W«-h..  1h79.     C.  A.  Whit*'. 
Formation:  Crcturi'uus. 
Location:  Near  Slellis  station,  Wyo. 
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Iiimniea — Continued. 

nltidaU  (Heck)  White.    (1883.) 

Tvi'inh  Alia.  Kcp.  I'.  S.  Gvul.  and  f.n>|tT.  Sv 
T>frr.,  Jit.  I,  |L  M.     Wuli.,  1883.     C.  A.  Whil 
n>rBiiiiJuii:  Cnlarr'.iiii. 
■  .oKtl.in:  N«r  U'hiIIi  of  ^ul|>lii>r  rr-'k,  Vy„. 

tenulcoBtata  (M.  i  II.)  Wlilteave 

(lK85.t 


I.   Pslo- 


Iilnmophysa  (Buligen.  Fitziager)  M«ek. 
(1876.) 
Kay.  U,  S.  li<ul.  Sur,  Tan.,  loL  D,  p.  US.  WiA., 


mil.,  v„l.  I.  i.t.  I,  ■>.  13.     Mi.ulnal,  ]«»'>.     J. 
F.  WliibHivM. 
Furnuitluii:  (.Vvta-vniu. 

■hi|>  W,  r*iie<?,  ST,  wi^  lit  tvmfb  rriniiiul  j 

nii-ri.llHa,  CiuihIl 

(AoeUa)  haldemani  WliiU.    (1883.) 

Third  AuD.  R.'[..  V.  S.  OfA.  Sur.,  |..  3»,  VL  e,  tgi. 

I.outiim:  SmllliocxleEU  Wvun.ini;. 

(Linutophyaa  ?)  compaotllla  a.  a. 

Mevk.    (18T3.) 
»\nb  Ami.  Brih  ir.  8.  (i>»1.  nurl  iltvKr.  flur.  Trr 

■>.  ."ilT.    H»»li.,  l«:i.    F,  B.  Monk. 
ruTriuhin:  T'-rtbrj  |<rr.'liirc'.iu]. 
Lu'Wliin:  Scpantluii  un  Iho  Unliia  Puclflc  nl 

rd>d  [W,u.J. 

( Llmnophysa)   ultidnla   Meet 

(1877.) 
Itrp.  Gwl.  Eip!.  FurtiMli  I'BnlltH.  tuI.  «,  pi. 
pi..lBl.lHI(,pl.lT,flg..6.l«.     W«h.,lBJ7.    : 


(Limuc^hyBa)    ultidula    (Meek) 

White.     (1883.) 
Tlilrd  AuD.  Ri^p.  tr.  8.  R«l.  Eur.,  p.  39,  pi.  •.Un. 
lA,  1«.    Wub.,  ism.    C.  A.  Whtle. 

(PleuTOUnuma)  teuulcostata  (M. 

&  II.)  Meek.    (1ST6.) 

Ks]..  V.  S.  acil.  Sur.  TL-rr.,  v«l.  9,  p   SM,  H.  M, 

(PleuToIinmsea)   teuulcostata  (M. 

&H.)  White.    (1883.) 

Tw*ItUi  Anil.  BKih  Ij.  K.  'ii'ul.  Slid  GxiRr.  iliir. 
Trrr.,  l^utl,p.  H.    Wuli.,  ](in:i.   <.'.  A.  Wliiie, 
Fonulliin:  l^-iviwu-. 
l4>nllfln:Nvarriinl'iiiuD,iu(fa>[:[.i»>rIliaH>iiH 


-  t8nuico»taU  D 

.i.H 

&.n. 

(isr-e.) 

I*T.  A«.l.  Km.  tw., 
IIS,     PliiUu.  IK',7. 

Hr 

ul.  n,  for  IDM,  Ik 
ll>jd™. 

parvnla  (II.  &  U.)  Meek.     (1876.) 

B..1I.  L,  S.  Ui«l.  Sur.  T«r.,  vol.  9,  pp.  9T,  9a,  pi. 

it,  IIkf.  i:a-.'.    Wwli.,  IBTO.    F.  JL  Knk. 
rumuuluii:  Cii'Umviu, 
Lontiuii:  VelluwMijtiD  tivir,    uu  liunilnd  and 

tnj  niiW  al»Ti:  in  uiuuth. 

Btriata-puuctatus  u.  a.  E.  dc   8. 

(1857.) 

Tti.n-.  Atail,  !ki„  SI.  L«iii»,  lul.  I,  ItLM-IMO,  p. 
as.  SI.  Luuiic,  mOC-lEiiU.  K'liii  «  iSliiiiiurd. 
FuTIUalloD;  LTirlMC.'Uiu. 

ttaasveraa  u.  e 


Lucnlioii:  Trini  llal.  I'luur  cniiuiy,  CU. 

IiiueaHa  n.  g.  Cuurail.    (IgtiO.) 

Juur.  Awid.  S.t.  Bci.,  PlilliL,  .oi.  4,  Sil  arr,,  laM- 

Whitlicld.    (1885.) 

T>l.  Cur.,  •ol,  B.  p.  I6T,  pL  M,  fle,  S. 
B.I-.  WlillBvld. 


—  ?fbrme>a(M.  iblDMcek.    (1870.) 

Hrp.  r.  S.  (n-iil.  Snr.  Terr.,  rgl.  a,    pp.  19B,  aoO, 
pi.  30,  UK- 2.    Wafh.,  ll(;u.    F.  l).HHk. 


(FleuTolinuisa)  teunlcostata  (SI.  , 

&  II.)  White.     (1KH3.) 
Thlnl  Ann.  ll..p.  (r.  s.  IJi'nI.  Rut.,  j,.  a!l.  pl.tL  I 

flK.  tt-    Wai.li.,  ISMa.    C.  A.  Willi.-, 
runui'll'm:  lYotHiiuii.. 
LmtiuD;  [.SmvFmi  I'uiMu.f  I 


—  fonnoaa?  (M. 

i   H.)   WhiteavM. 

(1«H(I.) 

Hun  <'.o..    Punt.    Cut. 

HafcH.«L,  V.I.  1,  1.1. 

a.  p.  iTJ,  vi.  S4,  ng.  a. 

».iili-ai.l«lll.    J.  F 

Whllnriw. 

t'Vnnatloii:  IVtan^uiM 

k,tMwi>,bli.3».r.BK<  8L 

..Ipal  iNTldlau,  Nurth. 

«.«1  Turrit  ,.rr. 

metaBtilata  ii. 

H.  Coiimd.    (18li(>.) 

J«.r.  Arii.1.  .\at.  8.I., 

riiiln.,  .«l.  4,  M  a.r.. 

ww-isw-,  pp.  xn;  w...  pi.  m.  ag.  7.    piiiu.. 

1  ■.-•))- 1  iWd.    T.  A.  <»u 

raJ. 

F.miB.II'Mi:  ('r*lamnia 

I,i.-atii>n:  Kubnlis  AU 

—  metastriata 

(Cm..)  Whitfield. 

BOTLX.J 
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Ifinearia — Coiit  iu  uod. 

BucieuBis  n.  8.  Whiteaves.     (1879.) 

(tvol.  Uur.  Can.  lies.  Fdm.,  vol.  1,  pt.  2,  i>p.  I4(), 
147,  i»I.  17,  ilg.  12.  Muiiticul,  187D.  J.  V. 
Wliltoavi'8. 

VoriiiAthiu:  Crelacitiad. 

Lticatiou:  Siicia  itflaiidv. 


(LeiothyriB)  meekana  Wliitoaves. 

(1879.) 

Gttol.  Sur.  OBin.  Mm.  Fom.,  vol.  1,  pt.  2,  p.  147. 

MoQtroal,  1879.    J.  F.  Wliiteavetf. 
FunnBtion:  Cretaceuns. 
Locatiou:  Gabriula  ixlaiid. 

(Liothyris)    oarolinensis    Conrad. 

(1875.) 

Rep.   Qool.  Sur.   N.   C,  vol.  1.    Ualeigh,    1875. 

W.  G.  Kerr.     App.  A,  p.  9,  pi.  1,  flg.  20. 

T.  A.  Conrad. 
Formation:  Cretaceous. 
Loi^tion:  Bnow  hill,  Groone  county,  N.  C. 

Conrad.    (1870.) 

Am.  Jour.  Conch.,  vol.  «,  Phila.,  1870,  1H71,  pp- 
73,  74,  pi.  3,  flg.  n.  Phila.,  1871.  T.  A.  Cun- 
nid. 

Formation:  (^tac(H)UHL 

Iiingula  (Brug.)  M.  <&  11.    (1861.) 

Proc.  Acad.  Nat.  8cl.,  Phlla.,  for  1861,  p.  44;j. 
PhiUk.,  1862.     Moek  &  IIa>d<.'n. 

breviroBtris  u.  s.  M.  «&  II.    (1858.) 

Proc.  Acad.   Nat.   8ci.,  Phila.,  for  1858,   p.  50. 

Phila.,  1859.     Bleek  A  Ilaydon. 
Fonnation:  JuraM;ic. 
Locatiou :  Western  and  ranthwestern  bnao  of  Black 

hills. 

brevlroBtriB  M.  &  H.    (1865.) 

Paleont.  Up.  Missouri,  Smithson.  Cout.  Knowl., 
vol.  14,  No.  172,  p.  69,  pi.  3,  figs.  3,  a,  b.  Wash., 
1865.     Mei>k  &  Iluyden. 

Fonnation:  Jiirasslc. 

Location:  Southwcfit  base  of  the  Black  hills, 
Idaho  T<*rritory. 

brevlroBtrlB  (M.  &  H.)  Whitfield. 

(1880.) 

Bop.  Gcol.  Black  Hills  of  Dak.,  pp.  246,  247,  pi.  3, 
flgs.  4,  5.     Wtt8h.,l880.     K.  P.  Whitfield. 

Fonnation:  Junuwic. 

Location:  On  the  eiist  sidn  of  Spfuvflsh  crock, 
near  its  Junction  with  the  Kedwator,  BliM*k  hills. 
Dak. 

nitida  u.  b.  M.  &.  H.    (1861.) 

Proc.  Acad.  Nat.  Sii.,  Plilla.,  fi>r  ISDl,  pp.  44:{,  444, 

Phila.,  1862.    Het-k  A  liaythn. 
Vonnatiou:  CrctM^-couf. 
Location:  Slouth  Big  Uorn  river,  Nvbr. 

nitida  (M.  &  II.)  Moek.     (1876.) 

Kep.  IT.  8.  Geol.   Sur.  T«'?r.,  vol.  9,  pp.  9,  10,  pi. 

28,  flgN.  lS<i,  h.     Wash.,  1M76.     F.  B.  Mot<k. 
Formation:  Crotaccunt. 
Location:  3I(»uth  of  th**  Big  Iloni  rivr>r. 

nitida  (M.  &  II.)  White.     (1879.) 

EleT<'Uth  Ann.  Ki>p.  V.  H.  ii•^>I.  and  G«'ot(r.  Sur. 

Terr.,  p.  atfi.     Wawh.,  1879.     C.  A.  White. 
Fonnation:  Crutaceous. 
Location:  Sage  crrek,  Colo. 


Lingula — Continued. 

nitida  (M.  ^t  H.)  Whiteaves.    (1885.) 

G«'ol.  and  Nat.  Hist.  Sur.  Can.,  Cont.  Can.  Pale- 
o'lt ,  vol.  1,  pt.  1,  p.  29.  Montreal,  1885.  J.  F. 
Whiteuvi'H. 

Fonnation:  i/iota<-<HiUM. 

liocutiuu:  Thn-o  niib-.i  north  of  Ki.>m coulee,  near 
Irvine  Ktatioii,  on  the  Canadian  l^iritlc  railvray. 
Old  WivoH  creek,  Township  lO,  liauge  11,  west 
of  thini  )>rincipiil  meridian,  Canada. 

Bubspatulatan.  b.  (H.  &,  M.)  (1854.) 

Mi-m.   Am.  Acad.  Arts  and  S<-i.,  n.  h.,  vol.5,  p. 

3.S0,  pi.  1,  tigA.  2ii,  b.     Cambridge  and   Boetout 

185.0.    Uall&Meek. 
Forniution:  Cretaceousi 
Location:  Noir  Ked  Cellar  island,  thirty-flvc  miles 

below  Fort  I'lerru. 

Bubapatulata  (H.    &.    M.)    Gabb. 


(1861.) 
Proc.   AcatL   Nat.  ScL,   Phila.,  for  1861,  p.  19. 

Phila.,  1862.    W.  M.  Gabb. 
Formation:  Cretaceous. 

Bubspatulata   (H.    &  M.)  White. 

(1875.) 

Bep.  Geogr.  and  Geol.  Expl.  and  Sur.,  west  of 
one-hundredth  mtiridian,  vol.  4,  pt.  1,  p.  169, 
pi.  15,  fig.  4a.    Wash.,  1875,    0.  A.  White. 

Formation:  Cretaceous. 

Location:  Ten  miles  southeast  of  Old  Fort  Win- 
gate,  N.  Mex. 

Bubspatulata  7  (H.  &  M.)  Whit- 
eaves.    (1889.) 

Geol.  and  Nat  Hist  Sur.  Can.,  Cont.  Can.  Pale- 
ont, vol.  1,  pt  1,  pp.  185. 186.  Montreal,  1889 
J.  F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  Boiling  river,  township  35,  range  26^ 
Manitoba. 

Liocium  n.  g.  Gabb.    (1869.) 

Geol.  Snr.  CaI.  Paleont.,  vol.  2,  p.  174.  Phila., 
1869.    W.  M.  Gabb. 

puuctatum  n.  s.  Gabb.    (1869.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  2,  p.  173,  pi.  28,  flg. 

59.    Phila.,  1869.     W.  M.  Gabb. 
Fonnution:  Cretaceous. 
L«x*ution:  Sodth  of  thv  road  from  Colusa  to  the 

Hot  Sulphur  xpringn  in  the  first  range  of  foot 

hilld,  Cohixa  county,  Cal. 

Lioderma  u.  ^.  Con.    (1865.) 

Pr«>c  Acad.  Nat  Set,  Phila.,  for  1865,  p.  184. 
Phila.,  1H65.    T.  A.  Conrad. 

lioderma  (Con.  sp.)  Con.    (1865.) 

Proc.  Acad.   Nat.  Sci.,  Phila.,  for  1865,  p.   184. 

Phila.,  1865.    T.  A.  Conrad. 
Formation :  [( 'retaceous. ) 

thoracioa  u.  h.  Conrad.    (1875  ) 

Kep.  Geol.  Sur.  N.  C,  vol.  1,  Baleigh,  1875,  W.  a 
Korr.  App.  A,  p.  1.H,  pi.  2,  flg.  80.  T.  A. 
Conrad. 

Formation:  Cretaceous. 

Location:  Snow  hill.  Greene  count j,  N.  OL 
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Llc^eplnmn.  (;.  Dull.    [IHH).) 


spillmaai(T<i«iiicj-H|i.)UaIl.  (1«H0.) 

•o.pi.fl,  ne-ii!    I'him.,  lew.   w.  ii,  ii»] 

laclllal     TIppiJ  cuiiiil)',  MiB. 

«iil:(jugo<iuiu((iHl<bH]i.)I)an.  (IKK).) 
Triin«.  Vug.  yrae  Iii-t.  M.,  nifln.,  vol.  ri,  |,.  S.1, 

l>1.  li.  Re.  li:    riiilH.,  IMHi.    W.  11.  IMll. 
I'uriiutilii:  l'lvUu.-«l>. 
Lwnligii:  Tlfiinb CDUPtJ', MJw. 

LtoplsthB  D.  K.  Mp(-k.    (liJG4.) 

OiHk  Mit  iDirn.  FoK  N.  Ani.  V.Ht.  ind  Jur., 
Smlthxiu.  MiK.  '\<ll..  lul.  7,  Na.  ITI.pih  :13,33. 
Vvh.,  IBM.    r.  II.  Hrrk. 

(Mcok)  Wliite.    (1«71.) 

irwtcI™«-li.uJmlllirmTi<li«n,W.lL  Howler, 
p.  K.    Wuh.,  lK-<.    C.A.WIiil*. 

(Mcrk.ljpical.)     (IHTG.) 

Bi'|>.  [<.  ».  I.t'-ol,  Siir.  Ti^rr.,  vol.  9,  )>.  KS.    Wuh., 

?«l«gBntuliim(Itocin.)Ueek.  (1864.) 

(TIhtL  I.IX  iKirrt.  r<»>.  N.  Am.  Cm.  uiil  Jur., 


Lloplatba— Co  n  I  i  ii  ti  (>i1 . 

<CymeUa)  uudnta  (M.  &  IT.)  M«-k. 

(1876.) 


-(Cymella)  uiidata  (M.  A  II.]  Wbit- 

MVOH.      (ItW.-).) 

G«>l.  dikJ  N«.  ll(»r,  Siir  r..n..  Cnil.Cm.  Piiloont.. 
Tut.  1.  [ii.  I,  111.  I.I.4.I.    ii..inr.'«i,  IWii.    J.r. 


—  (CymeUa)  audata  (M.  &.  H.)  Wliit- 
eRvca.    (WftJD.) 

(iKil.siiilNU.  ili-t.:lur.<.'Hii..Caiit.l^ii.  PftlrarL, 
Tut.  1,  |it.  1.  p.  «a.      Hunlnii].  IMU.     J.  F. 


]»u>l.Mi:  Milk  rr 


piotexta  Conrad.    (1875.) 

Kip.  IInul.  fliir.,  N.  C,  vol.  1.     lUlalKh,  187G. 
W.  (',  Kpir.    Al.J^A,p.!ftl.    T.  A.  (Viiiad. 

protexta  (Con.)  Meek.     (1876.) 


ekil  n.  b.  Whit«. 


—  (pBilomya)  i 
(1874.) 

Frelliii.  Bvp.  tiMier.  ■"'■  "("'I.  l^xi'l.  uil  Sur^ 
uMl  of  <iiiu4iiinilKdlli  nrrkliiin.  O.  N.  WlMilM, 

p.  ER.  Wixh..  ik;4.  r.  A.  vthitr. 


imdBta(M.  &II.)W)iiU-avnH.  (INWt.) 

Otul.iindNiU.  Hit. Hiir.l->n.,|-">il.  1^1..  I'll,'. 
*ni.  1,  |jt  ;:,  ■>.  I'l,     M.>iiiri'.ii,  iBifli.    J.  p. 


— (Cymellalbella(Cnn.)Mc."k.  (l«7fi.) 


—  (Cymella}  meekii  n,  a,  Whitfield. 
(Iff77.) 

L'.S.  Cin-f.  ud  Gnil.  Siir.  lltrVj  }]i.  K'Ulnn 
l-Tfllin.  Rui  PiN'rnit.  Bljuk  Mill.,  t.|.,  3j,  M 
Wki-Ii.,  IfcTT.    II.  I-.  \>-|iiiil,.|d. 

LiHalli'ij:  Dnil  Hum nl|.ia^  u|i|*r  JUnHiurl, 


—  vetemua  Ueek)  M.dr  II.     (IXKi.) 

<..|.U,^•^  Hi!,  |K  IJi!,  At.  i,  Utt.     W»h.| 
IMfl.    llfl'h  A  lliidrii. 
FurnialliiQ:  Jiinwi.', 


~  TeternUB  (M.  A,  II.)  Wbito.     (1883.) 
Third  Ann,  ll"i>.  U.  S.  <i-.il.  Siir.,  |i  CO,  jd.  a,  B(. 


BOIUL] 
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liioplacodeB — Continned . 

vetemnB  (M.  &  H.)  White.    (1886. ) 

Bull.  U.  S.  Geol.  Sur.,  Ko.  29,  p.  23,  pi.  4,  fig.  18. 

Wfuh.,  188C.    C.  A.  White. 
Fonnntiou:  Juraraic. 
Location:  Black  Iiillii  of  Dak. 

ZaiothyriB  n.  Bubgeu.  Conrad.    (1875.) 

Rep.  Gool.  8ar.  N.  C,  vol.  1.  Ralcigb,  1875.  W. 
C.  Kerr.    App.  A,  p.  9.    T.  A.  Conrad. 

ZiixxMMapha  n.  g.  Courad.    (1869.) 

Am.  Jour,  amnh.,  toI.  6,  Phila.,  1869, 1870,  p. 
100.    Phila.,  1870.    T.  A.  Conrad. 

Bquamosa  u.  s.  Conrad.    (1869.) 

Am.   .four.  Conch.,  toI.  6,  Phila.,  1869,1870,  p. 
100,  pi.  0,  fip.-.i3,     Phila.,  1870.    T.A.Conrad. 
Fomiatiuu :  Cretareoun. 
Location:  Haddoufleld,  N.  J. 

IilapodeatheB  n.  g.  White.     (1875.) 

Bep.  Geog.  and  Geol.  Expl.  and  Sur.,  went  of 
ono-hundrctitli  meridian,  vul.  4,  pt.  1,  p.  191. 
Wa«h.,  1870.     C.  A.  White. 

llnguljfera  n.  s.  White.     (1875.) 

Rep.  Geo^.  and  Geol.  Kxpl.  and  8ur.,  west  of 

ouo-hundredth  meridian,  yoI.  4,  pt.  1,  pp.  192. 

193,  pi.  18,  (Igs.    2a,   h.    Wash.,  1875.     C.  A. 

Whito. 
Fonnnliun:  CrAtaceous. 
Location:  Katt  of  Mount  Taj  1  or,  one  mile  Bouth 

of  Piu'uatc.  N.  Mex. 

nuptialia  White.     (1875.) 

Hep.  Gco((r.  and  Gvol.  Expl.  and  Sur.,  west  of 
one-hundredth  mcr!ilian,TuI.  4,  pt.  T,  p.  192,  pi. 
18,  flgm  3«,  h.    Wa«li.,  1875.    0.  A.  White. 

Formation:  ('rctaceouH. 

Ijocation:  Fifty  mil<«  north  of  Camp  Apache,  fire 
miles  wcct  of  Mineral  spring,  Ariz. 

?  obscurata  n.  s.  White.     (1883.) 

Twelfth  Ann.  Rej).  U.S. Geol. and  Geogr.Sur.  Terr., 
pt  1,  pp.  :W,  31,  pL  11,  figs.  7a,  6.  Wash., 
188:J.    C.  A.  White. 

Formation:  Cretaceous. 

Location:  Dodson's  ranch,  near  Pueblo,  Colo. 

Iiithodomus  sp.  Creduer.    (1870.) 

Zeitsch.  Deutach.   Geol.  Gee.,  Band   22,  p.  233. 

Berlin,  IHTO.     H.  Creduer. 
Formation.  Cri'taceous. 
Location:  New  Jentey. 

affinia  (Gabb)  Whitfield.    (1885.) 

Mong.  U.  S.  Geol.  Sur.,  vol.  9,  pp.  66,  67,  pi.  17, 

fig*.  2,  3.    WaHh.,  1885.     R.  P.  Whitfield. 
Formation:  (Cretaceous. 
Location:  Burlington  county,  ?  N.  J. 

maadenaian.  s.  Whiteaves.   (1884.) 

Geol.  and  Nat.  IliHt.  Sur.  Can.  Mes.  Fosri.,  Toll, 

pt.  3,  pp.  237,  2:J8,  pi.  32,  figs,  6,  6a. 
Formation:  Cretaceous. 
Location:  Kast  end  of  Maud  Island. 

•»—  maudenaia  Whiteaves.   (1884.) 

Geol.  and  Nat.  Ilint.Sur.  Can.  Mom.  Fow.,  yoI.  1, 
pt.  3,  p.  250.    3Iontrcul,  1884.    J.  F.  Whiteaves. 
Formation:  Cretareuno. 
Location:  South  side  of  Maud  island. 


LlthodomuB— Continued. 

ripleyana  (Gabb)  Whitfield.  (1885.) 

Mong.  U.  S.  Geol.  Sur.,  vol.  9,  pp.  07,  08,  pi.  17, 
figs.  4,  5.     WaMh.,  1885.     R.  P.  Whitfield. 

Formation:  Cretiicnuus. 

Location:  Near  New  Kgypt;  Mr.  Waro'H  pits  near 
Mullica  hill;  and  at  Hunt's  pits  at  Maualapun, 
Monmouth  county,  N.  J. 

Llthophag^a  (Bolt.)  Gabb.    (1876.) 

Proc.  Acad.  Nat.  8r.i.,  Phila.,  for  1876,  p.  311. 
Phila.,  1876.     W.  M.  Gabh. 

ripleyana  Gabb.    ( 1876.) 

Proc.  Acoil.  N'at.8ri.,  Phila.,  for  1K76,  pp.  311, 312. 

Phila.,  1870.     W.  M.  Gabb. 
Formation:  Cretacoouii. 

LithophaguB  (Muhlf.)  Gabb.     (1861.) 

Proc.  Acad.  Nat.  .Sci.,  I*liiia.,  for  1K61,  p. 326. 
Phila.,  1H02.     W.  M.  Gabb. 

affinia  n.  s.  (iabb.    (1861.) 

Proc.  Ai*ad.  Nat.  Sci.,   Phila..   for  1861,   p.  327. 

Phila,  18«2.     W.M.Gabb. 
Formation  :  Crotareoiis. 
Location:  Burlington  county,  ?  N.  J. 

oviformia  n.  8.  Gabb.     (186-1.) 

Geol.  Sur.  Cal.  Paleout.,  \(.l.  1,  p.  l?/*,  pi.  2,% 

flg.108.     Phila.,  18(:4,     W.  M.Gubb. 
Formation:  ('retaiTim.s. 
Location:  Crow  creek,  ShOHtu  county.  Cal. 

rlpleyanuB  ii.  s.  Gabb.  (1861.) 


Proc.  Acad.  Nat.  Jyl.,PliiIa.,  for  1S61.  pp.  ;i26,  :i27. 

Phila.,  1862.     W.  M.  Gnbb. 
Formation :  CretiiceuUM. 
Loi'Ation:  Point  where  the  West  Jersey  mih'iiad 

crosses  Big  Timber  eret.-k,  between  Gloucester 

and  Rfd  liank,  N.  J. 

liittorina  (Feruasac)  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleout.,  vol.  1,  p.  131.  Phila., 
1864.     W.  M.  Gabb. 

?  compacta  n .  s.  Gabb.     ( 1864 . ) 

Geol.  Bur.  Cal.  Paleont.,  vol.  1,  p.  Ktl,  pi.  20,  fig. 

89.     Phila.,  IWH.     W.  M.  Gabb. 
Formation:  Cretai-oouH. 
Location:  Tt'xus  flat,  Placer  county,  ('a1. 

compacta  ((iabb) Whiteaves  (187i».) 

Geol.  Sur.  Can.  Mi-u.    Fiw.,  vol.  1,  pt.  2,  p.  121. 

3Iuntreal,  lf«79.    J.   F.  Whitravf^.. 
ForniHtioM  :  CretaceoUi*. 
lA*cution:  Southweot  Kido  of  I>funiun  ii*land. 

Loricula  canadeiiaia  n.  b.  Whiteaves. 

(1881».) 

Geol.  and  Nat.  Hint.  Sur.  Can.,  Cont.  Can.  Pale- 
ont., vol.  1,  pt.  2,  pp.  190,  1I»1,  pi.  26,  flgB.4,4if. 
Blontreal,  IRSH.     J.  F.  Whiteaves. 

Format  ion  :  Cretar«Mius. 

Location  :  Si>uth  Duck  river,  township  34,  rangv 
23  west,  MnnitoLin. 

Loripea  (Poll)  Gubb.     (1864.) 

GviA.  Sur.  Cal.  I'aUiml.,  vol.  1,  p.  177.  Phila., 
1864.    W.  M.  Gubb. 


NORTH  AUEni(;.\n  mesozoic  [nvehteiirata. 


[wru-los. 


Lor'pet— Contitiacd. 

dubU  D.  a.  Unbb.     (IHGI.) 

<iuul.  ftiir.  <'«).  I-al.'uui..  V..I.  I,  {..  ITT,  iJ.M.flm. 
>■:•<.  171.    Plllln.,  IWit.    W.  ».  Ual-I^ 


Xinclua — C(i  u  t  i  n  ii  cil. 

lentlcularis  (Guldf.)  Ctediier. 

(1870.) 


Loxotrenw  u.  «.  Ua)>b.    (1!4».) 


-  narata  u.  ».  (iuMi.    <18f>l.) 


uasuta  (U»l)lj}  Wliilitavea.    (IiiiT9.) 


turrita  Ualili.    (1869.) 

Gi'ul.  »iur.  I'll.  riiJninI,.  lul.  S,  ^  IGB,  pL  U,  Hg. 
49.     Phlllt.,  feu.     W.  X.  Gllil.. 

Lurulnn:  Ti'U  laJlFuwnilijr  OriiwuU'i.bctwti'l 
^D  Jiiin  iLDd  Nr»  I.[rl>,  Ckl. 

Luoina  [Brug.]  Conrad.    (I«i3.) 


uiibi;  btluw  IMil  umnti, 


oocidentollB  (Mori.  hi>.  T)    M.  &  H. 

(1«56.) 


acute  llneolata  n.H.  Ruciiior. 

(1HK8) 

PsIvMII.    AI'liliixIL    Vk-rOr  Ban.1.  Il.'fl  4,  y 


U.^1Im1i  :  )[.,iit1i  .ir  .Milk  [iior.iiud  uu  aivyiiiM 

'OcciaeutaUa   (Miirl.)  Wliitfleld. 


-clebumin.B.  White.    (IKjIl.) 

Pmv  r.  s,  K.t.»ii«..wi.  J.  p.  is-i,  ri.  I 

flc.; 

u.,1  4.    W.-I..,  IMl.    riiiilIlH.li..   Mbu 

»,.i,  ■-'a.   Wiwii..  i*K2.   r.  A.  wi.il.. 

-  cretaoea  »i.  a.  ilal.b.    (iwy.) 

G.I.I.  Mr.  I-.1.  rtl^.*t..  ...I.  1.  ]..  1:T,  |J, 

i",fi.' 

SM.    11,11...  l«l.    W.S1..M.M.. 

Futmnll,,!! !  irru™-.-. 

lA«Wl.«  :  rn.li.  fU>t.«i  h-  >Ii.r.|i-..  vl. 

il>   '4 

Sl,.u<.tl>l<l4...i-i.]. 

-creUoea{(:nn.}  Whiiiicl.l.    <l><xt.l 


I.  liahh.    tlWil.) 
(;».l.  Kur.  i-iil.  PnkHHir.,  v..i.  i,  ]<.  iw.  |,].  -j- 

iwi.    n.ibi.lHU.    W.  M.  i;«M,. 
Fnrruli"ii:  ''ri'tw-fcU". 
iMntlun:  Kiir  Kurt  Ti'j.m.  I^l. 

-  glebiOa  ti.  ».  Conruii.    ( IWr..) 


occideutalis   (Murtuii)  Wliiteavec 

( IHK."). ) 


Ii.  Hvlliiii  1,  tw-pahl). 


—  occideutalis  vikr.  ventrlcoBa  (M,  A. 
lJ.I>lo.>k.     (ISTli.) 

H,|.,  V.  d.  i;i-..l.  Sill.   T.ir.,  v,.1.  !•.  11'.  1*"',  IS*. 
1.1.  IT.  n  >.  ,1.., . .    W  wh.,  1-TB.     V.  B.  M«*. 

—  panriUiMataii.ii.  SliDiuunl.  (IWI.) 

1't.w.   H-l.i.  »"-.   S«t.  lll.L,  vul.  S.  lUI.lHA 

]L  '.■»«.     Ikntidi,  IMI-.^     a  >'.  EliuRunl. 


'  pingnis  II.  ».  Ci>]iru<1.     (IBTiS,) 


BOYLK.J 
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liucina — Contiuued, 

poBtradiata  n.  8.  (iabb.    (186-1.) 

Geul.  8ur.  0«1.   l'aUt)nt.,  vol.  1,  pp.  ITn,  170,  pi. 

24,  ftg.  ir>l».     PhllK.,  1S04.    W.  M.Gabb. 
Forniatiuii:  Crotiiceoua. 
LrKUtioii:  Texas  flat,  Placer  C4^aut7,  Gal. 

profunda  n.  8.  White.     (1880.) 

rroc.  V.  S.  Nat.  Miw.,  vol,  3,  pj..l5H,16i).  Wiwh., 
1880.  .Smitli-<on.  Misc.  Coll.,  vol.  2.i.  Wash., 
1882.     l\  A.  White. 

Formation:  CrutjiCiH»iw. 

Loctttiou:  MoDUiUdiit  crook,  Colo. 

profunda  White.     (1881.) 

Pn^c.  r.  fi.  N»it.  Mus.,vol.  4,  p.l38,  pl.l.figt^.S.O. 
WukIi.,  1881.  Siuitlioou.  Mi»c  Coll.,  vol.  22. 
Wash.,  1882.    C.A.  Wlilto. 

richardBonii  n.  s.  Whiteavos.  (1874) 

Cfi-ol.  8ur.  Can.,  Kwp.  Prop,  fur  1873-1874,  p.  202. 

Moiilroal,  1874,    J.  F.  Wliitoavea. 
Foniiatiou:  Crtitaceous. 
Location:  Xauai mo  river,  Vancouver  islaud,  ten 

miles  up. 

richardsonii  Whitcaves.    (1874.) 

Go<il.8ur. Can..  Rip.  Prog. for  187:1-1874, p.26«J, pi. 

— ,  fip.  1.     Muiitreal,  1874.    J.  F.  Whiteavea. 
FonnMt ion :  Cretiucous. 
Location:  Nanaiiuo  river,  Vaucouvi-r  i«lan(l,  ten 

miles  up. 

smockana  u.  8.  Whitfield.     (1885.) 

Mong.  1-.  S.  <;ool.  Sur.,  vol.  (»,  pp.  1:M',  l.'ll.  pi.  18, 

flgn.'Jl,'.:-.!.     Wu>h.,  188.'».     R.  P.  Whitfteld. 
Foniiatiou:  Crctaoeous. 
Location:  Fn*(hohl,  N.  J. 

aubcircularia  n.  s.  Galih.    (1864.) 

Gool.  jinr.  Cal.  PaW-ont.,  vol.  1,  p.l7r..  pi.  24,  fig. 

ICO.     Phila.,  isa.     >V.  M.GaM). 
Formation:  Cn'tacfoun. 
Location:  Texan  flat,  Placer  county,  Cal. 

subcircularis  ?  (Gabb)  W'hiteave8. 

(1879.) 

Geol.  8ur.  <^an.  Mt-s.  Fow.,  vol.  1,  pt.  2,  p.  L')7. 

Montreal,  187l>.    J.  F.  Whitt-aves. 
Formation:  Cri;tiicoi'iii<. 
Location:  Sncia  i«1au(lH. 

Bublenticularis    n.    s.    Shnmard. 

(1859.) 

Traus.  Aca<l.  Sci..  JSt.  L<mi%  vol,  1,  1850-1860,  p. 
6(*2.    St.  Loui^  l^<^)^)-18«0.     B.F.8humar(l. 

Fonnalion:  <'ri'tarei.ni». 

Location:  BluCoof  Rod  river  in  I^mar  and  Fan- 
nin count] (9,  Tex. 

. Bubundata  ii.  8.  H.  &.  M.     (18r>4.) 

Mem.  .\m.  A«ail.Arti»and  Sri.,  vol.  6, n.n., p.  382, 
pi.  Iffigs.  Cnr,  {>.  Canibriil^e  and  Sostou,  185^. 
Hall  it  Mock. 

Formation:  ('rctiu»-«iu*. 

Lctcalion:  Sage  cri-«.'k. 

. subundata  (II.  A  M.)  White.  (1875.) 

Ri»p.  iii-ttiir.  Jinil  Go«>1.  Kxpl.  and  Sur.  M«fit  nT 
iiiii-liiiudiiillli  iniTiiiiuti,  vol.  4,  pt.  1,  p.  184, 
pi.  18,  11}.'.  IJ'i.     Wji^h.,  I87r>.    C.  A.  White. 

Formation:  Cn'tKromis. 

Location:  8uut heart  of  Paria,  I'tah. 


Luclna — Continued. 

Bubundata  (U.  <&  M.)  Meek.  ri876.) 

Rep.  U.  8.  Geol.  Sur.  Terr.,  vol.  U,  pp.  133,  1.14, 

pi.  17,  figs.  2a-e.    Wash.,  1876.     F.  B.  Meek. 
Formation:  Cretac«oas. 
Location:  Mouth  of  Sage  creek,  on  the  Cheyenne. 

tranaluclda  n.  b.  Gabb.    (1864. ) 

Guol.  Bur.  Cal.   Paleout.,  vol.  1,  pp.  100,  200,  pi. 

;tO,  tig.  209.    Phila..  1804.    W.  M.  Gabb. 
Formation:  Crctaceouf. 
Locatii*n:  Cow  croek,  Shasta  county,  Cal. 

ventricoaa  (H.  &    M.)  Whitfield. 

(1880.) 

Rep.  Geol.  Black  Illlls  of  Dak.,  pp.  410,411,  pi. 

II,  flgK.  14-10.     Wash.,  1880.   E.P.Whitfield. 
Formation:  Cretaceous. 
Location:  On  the  Cheyenne  river,  near  Rapid 

creek. 

(Diplodonta  ?)  8ubimdata(  II.  <&  M. ) 

Whitfield.    (1880.) 

Rep.  Geol.  Black  Hills  of  Pak.,  pp.  411,  412,  pi. 
,       11,  figs.  17, 18.     Wjuih.,  1880.    B.  P.  Whitfield. 
Formation:  Cretaceous. 

Location:  On  the  Cheyenne  rivor,  near  Bapid 
creek,  Black  hills.  Dak. 

sp.  undet.  Boemer.     (1849.) 

Tex.,  p.  407.    Bonn,  1849.    F.Roeuier. 
Formation:  Ci^!ttaceou». 
Location:  Fredericksburg,  Tex. 

?  8p.  undet.  Whiteaves.     (1874.) 

Geol.  8ur.  Can.,  Rep.  Prog.,  for  1873-1874,  p.2r«3. 

Montreal,  1874.    J.  F.  Whiteavos. 
Formation  :  Cn^taceous. 
Location  :  Nanaimo  river,  Vancouver  island,  two 

and  one-quarter  and  two  and  one-half  miics  up, 

sp.  uiidet.  Whiteaves.     (1876.) 

Geol.  Sur.  Can.  Mes.  Foks.,  vol,  1,  pt.  1,  |»p.  61, 
62,  pi.  9,  fig.  12,  fig.  6,  p.  61.  Slontreal,  18ti6. 
.J.  F.  Whiteavos. 

Formation :  Cretaceous. 

Location  :  Queen  Cliar lotto  island. 

(?)  8p.  uudet.  Whiteaves.     (1876.) 

Gool.    .Sur.   Can.   Mcs.  Foss.,  vol.  1,  pt.  1,  pp. 

62,  03,  fig.  7,  p.  62.     Montreal,  1876.    J.  F, 

Whiteaves. 
Formation :  Cretaceous, 
liocation :  Queen  Charlotte  island. 

?  White.    (1878.) 

Eloventli  Ann.  Rep.  V.  H.  Geol.  and  Oeogr.  Sur. 

Terr.,  p.  2.'W).     Wash.,  1879.    C.  A.  White. 
Formation  :  Cretaceous. 
Location:  Coalville,  Utah. 

Lunatia  (snb^en.  Gray)  Conrad.     (1858. ) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  3,  2d  ser.,  18.*^^- 
18.'J8,  p.  :Vi4.    Phila.,  1855-1 8M.    T.  A.  Conrad. 

[Gray]  Gabb.    (1860.) 

Jour.  Acad.  Nat  Sci..  Phila.,  vol.  4,  2d  ser.,  1858- 
18(i<»,  p.  391.     Phila..  1868-1860.     W.  M.  Gabb. 

altiapira  n.  8.  Gabb.    (1861.) 

Proi'.  Acad.  Nat.  Sci.,  Phila.,  for  1861,  p.  32a 

IMiila..  1862.     W.  M.  Gabb. 
Formation :  Cretaceous. 
Location  :  CroaswlckB,  N.  J. 
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liana  tla — Con  tinned. 

avellana  a.  a  (iahli.    ( 1801.) 


oarollneiiBlsii.  a.  Courail.    (1875.) 

nenl^tl.  Sur,  X.''., -ul,  I.    ILiHuh,  l"T5.    W. 

C.  Ktrr.    AjD.  A.  p.  l^  pi.  1,  (ig.  1-J.    T.  A. 

Cuunid. 
F.'mKiliui :  CntHcnnii. 
Lucmdoii  1  Snuw  l.<U.  Cm-no  ruuntj,  !<'.  C. 

coiicinua  (H.  i  M.)  Meek.     (I87G.) 


roiustl'in :  Cnbii-TOiu. 
LixmliuR :  On  Slorrui  ii< 


{H.   &   M.)    WhitfiBld. 


ClirjTimo  ri«r,  uur  B*|>M 


coDclnaalH.  iV.  M.)WliiteaTi 

OliiI.  uiI  N'm,  lliat.  Etir.  Can..  Cent  Ciin.  P 
OBI.,  TiiL  1,  pt  1,  ]).  U.    iluotrrai,  less. 

r.  wiiitRivi*. 


conclnna  (H.  &  M.  bji.)  Whiteaves. 

(I««l.) 


Lufntiuu:  Halllr  rit.T,  tiiviuiilp  111,  nB(*  I 
».~l»rt1i<'r..nrt1i  ].rliH-i,ul  nKridian :  Iroun^ 
Ji,K  Tri-li,  f»>u-hl|.  :!•>,  nnk-<",  KOt  <if  tli 
Mime  Ni'Tl'lUn,  N'iirllivi.<t  TiMTitnrj. 

.-halUii.H.  Ciabh.    (ItHM.) 


Jiornil 

11.  B.  00l>b 

18G1.) 

(i«il.  Air. 

Ml.  Ci™i,l., 

■..1 

1.  i.]i.  loe.  \m,  pL 

w.  M.  i:uii>. 

^111.4  ank. 

<■ 

yon  iijoii.  Oil, 

-^  nacifonnla  u.  a. 

Liubb.    (isai.) 

(;™I.S.ir. 

^■1.  fal,..ut.. 

iu..  ifiii.   y 

GilUi. 

Funn:lU<d 

Cr<:lll".'.n>ri. 

I'liyluDi  Eaii  IH'Bir,  Ul. 


Liiiia  tia— Cu  □  I  iu  u  ed. 

obtUBivoIva  (ialih)  Conrad.  (1869.) 

Aui.  J-ur.  Ciinfli,,  I..I.  .1,   l-hlta.,  ISM.  1870,  p. 
4J.  pi.  1,  flR.  II.    PhilL,  l>:a    T.  A.  (.kiond. 

oooidentallB  (M.  A.  H.)  Me«k. 

(1876.) 
B^i  I".  S.  Col,  Sur.  Terr.,  toI.  9,  rp-  816,316, 

jir.  xi,  tiRi  ta,-.    wm)..,  IST8.   r.  a  uwt 


—  pedernalla  (Roem.  ap.)  Gabb. 

(vm.) 

Gtinl.  Eur,  CkI.  P>]c>.nt..  lul.  t,  pp.  XS3^  140,  pi. 
M,  llf.  3.    fhlla..  IBia.    W.  M.  Gubb. 

Loi'Btiim:  l<i,:mi  dg  lu  Cuncbai,  uu  Arl**chi, 
S..u»ra,  If.  1 1,-0. 
rectilabrum   (Con.  sp.)   Gabb. 


.\»d.  Nat 


t  1*78,  p 


Li«:iiiiu.i:  Ilil1>«niili«'enDl  Munin**, C»l. 
-BliumardiaDa(UBl>b}  White.  (1889.) 
Bull.  [',  6.  Ilitjl,  ^nr.  Nil.  01,  p.  4S.  Wuh.,  ItM. 


F.  B.U»k. 

Iviir,  un  th*  UppFT 


,  |>.  1^'<. 


V.  .\.  WLIta. 


■nbcraBsa(ll.&lI.)Whitu.    (1S78  ) 

lilniviirh  A (ti-iv  V.  S.i:vnl.  BiHldratr.Sur. 

T.Tr.,  ji.  IW.    Wuli.,I«;ii.    I'.  A.Wblta. 

Lvuurluii :  Biw  vnok,  nnai  Sluirinn,  (\4o. 

utahenala  u.  h.  White.    (1876.) 

B>T.  C,L-.'l.  Hint.  MtB.,  |L  l-£i.     WMh.,  isie.    a 

F.'nnutl.niirn'hiFn.ui. 
l^HVllDD^CuUlvlllr,  L'lUll. 

(ayrodea7)coiiradiaii{iii.B.  Gabb. 

(1801.) 

Ilrul.  Snr.  Cil.  P«le..i.l.,  lol.  1,  pp.  107,108,  pU 

■J!.  H^.-JIS.    l'hilii..l8M.     W.  H.  Gnu.. 
r-™.riil..ii:l;rel.,-8.i». 
l.ipniMiPii :  Oil  Ihu  IJim  Lull  GuBuc*  ruch,  M 
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Lupoula  (subKen.  (Jniy)  Uabb.    (1869.1 


-  tnmcata  n.  h.  G»bb.    (18t!4.) 

OmI.  Sor.  CI.  I'.lHBt.,  ™l.  1.  V.  1M,  pi.  S2,  Og. 

WH.    Philii-.IKM.     W,  M.G.bb. 
ronutluD :  O'lucnilH. 
Lociili™  :  r,ii.r'i  much.  ni.l«  rouiiij:  Chico 

cnak,  Cftl. 

G«.l.  and  N.t.  nisi, 
|.[.  3,  M..  2CO,  a. 

Loimtluu:  Smith l.i™ 
Inli't;  D^nli  ibun 

-T Morton.     (18W.) 

Sriwp.  Ore.  Ifm.  Cnt.  Ar.   D.  8.,  pp.  flT,M. 

Phllt.l«:M,    B.  aJIorluu. 
WoratUiuB-.Crylt^wum. 

Macrocalllsta 

(187U.) 
Hup.  U.S.O«>l.aur. 
1B70.    r  B.  MpuS 

-aldului  (FiBoli.)Eichvald.    (1671.) 


powelli  Wbite.     (1860.) 


PorniBtlgu:  Junurh. 

k,  BpmUi  fgfk 

LyalBH.E.  Gabb.     (VKi.) 

Otot.  Diir.  mi.  I'alfuiit.,  v.il.  I 

p.  13«.    Phil*., 

1864.    W.  M-fiiiLl,. 

duplicOBta  n.  8,  tJubb. 

(18W) 

(iM,l.  l^f.  r.l.  P«l«lll..  >nl.    1. 

.l:!!'.  pl.Sil.flB. 

M.    l-hila..  I-^W.    W.  M.  G.L. 

Iin.»tl'>B  !  Triw.  All,  I'liuxr  run 

tT.<M. 

(18»l.) 

Bull.  I'.  B.  Ch-.1.   Sur,    Nd.  .M, 

1.  IT,  pi.  4,  flpL 

H.IO.     H'*"l...  1SB».     C.  A.  » 

IijrtoceraB   bsteol  (Timik  ep.j     Whit- 
MVM.    (IMl.) 


LTtoceras— Cun  tinned. 

saoya    (Korbus    sp.)   Whitenvea. 

(IKHJ.) 
Gvul.  niKl  Niil.  [[|4l.  Sur.  IVui.  Hn-.  Fm,  to).  1, 
pt.  3.  p.  SIS,  pi.  it..     Montnul,  IMU.    J.  F. 


e*lf  Inl'.I;  SIiIi>k1*  liHji  nd  riila  u(  Shingle 
poiul;  ■■linrBMKU<lFiUHltlinjr.^iirtmHnt)i- 
vnl  <>r  Wvlcome  |>)iij|:  tiny  ctM  uf  Allirurd 
Id;. 

timotbeanutn   (Mayor  sp.)     Whit- 

oavuB.    (ISW.) 

U.I.  r.»u.,  vol.  I, 


MacrooyclisspatloBa  (M.  &.  H.  I) White. 

(1879.) 
ElorDnlh  Ann,  Bcp.  U.  R.  npol.  and  Gengr.  aor. 
T»rr„  p.  i+4.    Wo,h.,  I«:3.    C.  A.  While. 


MacTOBcaphltea  ii.  subgnu.  Ueek. 

(IWG.) 

Jti.]!.  U.  9.  G-H'l.  Bur.  Tbit..  to).  0,  p.  414.    Wuli., 


alta  n.  b.  M.  A  U.     (ll*.-.6.) 

I'm...  Acri.l.Niir.|i..i.,  Phlli..,forl(a6,p|,.2Tl,!ni. 
Pbiiii.,  ikTN.    HfV  Jt  ii>><u-ii. 

Lonitii>n:  Itad  liinibi>r  Ju.litii  rltrr,  S«br. 

aabburnerii  n.  d.  Uabb.    (1861.) 

1.  IWnHil..  vol.  1,  ■■.  ISS,  pL  ££,  flg. 


Phi 


Hurt;  TiM'aB  i^rtuiri,  Trhaiiw  •imutjj  OrW' 
tluiija  iwvuo,  MuiMuiu  cnnnlf ;  DduIcIb;  Bu 
liuitf  G^miajia  TMidi,  )^wlHru>  v^^fv,  MaTtiibDti 
Muib'n,  luulliuuit  of  H'.iiril  Viabto;  AIIko 
rrr"k,  U'U  Fort  T^uu,  >lc.,  Cil. 
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Maotta— Cull  ti  n  noil. 

ashbaraetii  ((iabh)  Wliite.     (IfVO.) 


Hactra — C  i  in  t  i  ii  tl  eil . 

? teuulBslma  u.  a.  (iubb.     (1669.) 

Uli.l.  Sur.  IM.  P.liout.,  vpt.  2,  p.  ITO,  pi.  X,  t:-. 


i>:  XnTtiiio,  (W. 

Ilia  n.  8.  Conrad.    (1855.) 

■  art.  N.il,  S.-]„   W.iln.,  Mr  IBH,  18 


?caaone)lais(Ueek)^VIlil 

Klvr.'iilli  .liiu.  It'll,  t*.  &  Ucut.  unit 
Tftt.,  |<i>.  19T.  Vm,  i<l.  B,  UgL  11 


L'K.'nirnii:  lli'lHwu  LircJ..  mil  Rio 
-  tezauB  Conrad.     (ISTiT.) 


LoTAlton:  Estt  l^nuyon  r: 


—  wanenanau.  a.  M.  &II.    (185S.) 

l'r.»'.  Aowi.  XhI.  «cI.,  riitl...  for  I8M,  p.  Ml. 

niijK.,  IMIT.     HKc-k  a  lUfdoD. 
runiHliuli:  I^tnnwiiK. 
Lui'iDun:  ruihlnn  InuUiig  port,  Nubr.  ' 

(Cymbopbora)  alta(M.  &  II.)Meek. 

(l«7(i.) 
I.  Biir.  Terr.,  vul.  B,  p.  210,  pi.  ;1 


il-p.  L-.  H.  (i 


eibbsaua  Aiiwk.    (1876.) 

imll.  I-.  S.  li.sil.  and  OiHigr.  Sur.  T.Tr..  v. 
Xo.  I,  p.  :iT4.  pL.  2,  flRl.  8,  «ii,  fc.    Wafcli.,  isjn. 
F.  II.  ll'Vk. 

SracUlaM.  Jli  ][.    (ISffii.) 

Pmr.  Arail.  Nmt.  S;l,  Pliila.,  fur  WU,  p. 

■Mills.,  imi.     »<:4  «  llH^rll. 
FomiitJuJi:  Cn-tkrvmin. 
LimliHit  YrlluvMniui  rlrvr,  nnu  himiln'il  imd 

HRy  inll.iii  nl>ii'i<  th*  nniilh,  X.br. 


l«7l!.    F.  U.  Sl«-k. 

•lltlll^HiH 


-holm«Bl  (M«ek  B[i.)  Whi 
KlrvxntJi  Ann.  Brp.  I'.  S.  <!'-l.  m 
TiTr.,  |K  lin.    Wm,h.,  1MJ».    U. 


(W7!l.) 


iHifDtliio:  Afat  huiI  Hnhtuii  cnr^kf^  Ci-Tu. 

?  holmesl  (Me»k)  WliJM.    (18^1.) 

EkvpDili  Ann.  It<'i>.  IT.  El.  ilniL  nnd  Gmsr.  thir. 
— -■.•!«,   pl.   c   Hin..   ti-r.     WMh,, 


I.   (:^  A.  wiiiK^ 

mi:  HiMunlVnn 
Dilhn  nnnh  .if  ((ol 


.l-.ril.'i™-k,ih 

1  i'(t]r,  l;«l.^ 


I.  Wliite.    (1875.) 

Bcp  GHiKt.  and  liiiil.  Biid.  anil  Sor.  »•«(  oT  i 
huiidxwltli  mpriilliin.  v«l.  I,|)l.  1,  p.  INfi,  p]. 
tlKiLOa.  h.    Willi,.  Iiil.-i.    V.  A.WIilIv. 

PnrniiUInn:  (VUmiH. 

LacMiMi:  Fin  miln  ii«n  l-uclila.  Culu. 

—  mala  n.  a.  Wkita«Id.    (1876.) 

B^nur.  l-■TTull,)l<lnt.,^>V•>ll•>«■t..^r<>>lli■ 
pHk,  |.  III.    Wuk.,1Md.     H.  1'.  WJiillloh 

Lomlliin:  Ntiir  llui  nunth  oniie  Jii<litli  ri>.-r 

*Tli«n'i!lnnin<.uli.,nrdu1.<>tt  iP»a'>ipM1-t  ''IV 


(CTinbopliora)   alta   (M.    &,  H.) 

Whitii.    (IMTS.) 
ElcTi'iiih  Ami.  Ki-p.  IT.  S.  nivl.ind  ihinir.  Fur. 
TiTT.,  n  iB».     WmIi.,  1!>7U.     i:  A.  WlHtf. 

(Cymbopbora)   alta    (M.  A  11.) 

Mwk.    {I8W.) 


(Cymbopbora)  fonnosa  (H.  &  II.  i 

Meek.    {187ti.) 
lU-p.  r.  H.  (i«il.  Sur.  T.rr,,  vo!.  9,  p.  207,  pl.  :!:■ 

hr.t.   WMh.,  iiTii    i*.  n.  M»k. 

Looliuu;  JliHillivfJiidltlirlvFr,  IdkluiTm-. 

(Cymbopbora?)  gracllia(M.&.Il  ) 

Mouk.    (lN7rt.) 


I.i.iali..li:  lln  Ihii  Yrlli.K-l.:ij..  rlv.r,  MrIiu  Tpit. 

■  ■<••■  I l[<'duii.lIlnyniJI<v>l..rtt]iFiiiuuUi. 

-  (Cymbopbora)  gracUlo  (M.  &.  H  • 

VliiteaveH.     (IS«i).) 

0™l.  ui.l  S.l.  Ilix.  Nur.  Cm.,  Cunl.  Ou.  Pi.:.- 

Mil.,v.>l.l.  trl.I.p.n     Miiiilrnil,  1885.     J.I. 


] 
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Mactra — Continued. 

Cymbophora  g  r  a  o  ill b  (M.  &.  H.) 

Whiteavea.    (1885.) 

G«oU  and  Nat.  Hint.  Snr.  Can.,  <^nt.  Can.  Pale- 
OOt,  ToL  1,  pt.  1,  p.  79.  Moutroal,  1886.  J.  ^ 
WhlteaTes. 

FOTmation:  Gretaceoos. 

Location:  Milk  river,  at  the  mouth  of  Pa-Kow- 
KI  conlee,  Canaiia. 

(Cymbophora  ? )  nitidula  (M.  <&  H. ) 

Meek.    (1876.) 

B«p.  U.  S.  Gcol.  Sur.  Terr.,  toI.  0,  pp.  211,  '212, 
pi.  30,  flga.  Oa-r.     Wash.,  1878.     F.  B.  Meek. 
Formation:  Cretaccouc. 

Location:  Deer  creek,  near  the  north  branch  of 
Platte  riTer. 

—^(Cymbophora?)  Blouzensis  (M.  <& 
'  H.)Meek.     (1876.) 

Bep,  U.  8.  Geol.  Snr.  Terr.,  vol.  9,  p.  206,  pi.  1, 
figs.  7ap<.     Waob.,  1876.    F.  B.  Meek. 

Formation:  Cretaceoua. 

Location:  On  Big  Stoux  rlrer  two  milp<)  ulK>ve  its 
mouth. 

(Cymbophora)  ?    utahenaiB   n.   b. 

Meek.    (1877.) 

Bep.  Uool.'Expl.  Fortieth  Parallel,  vol.  4,  pt.  1,  pp. 

IW,  150,  pi.  l/>,  flgs.  iu,  b.     Wash.,  1877.     F.  B. 

Meek. 
Formation:  Cri'tiireou^ 
Location:  EaAt  canyon  creek,   Woffatoh    range, 

and  near  Oimlvillc,  Utah. 

(Cymbophora?)  warreuana  (M.  &, 

II.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  p.  208,  pi.  30, 
flgu.  7a-<f.    Wasli.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Loration:  Moreau  river  and  Long  lakv,  Dnk., 
near  Greeley,  Co'.o. 

(Cymbophora)  warrenana    (M.  & 

H.)  White.    (1878.) 

Seventh  Ann.  Bep.  U.  8.  (ieol.  and  G<>ogr.  Sur. 
Terr.,  p.  184.    Waah.,  1*79.    C.  A.White. 

Formation :  Cn4tuc<*ous. 

Location  :  Mt)uth  of  Saint  Vraiuii  creek  and  near 
Aaron  Eaton's  farm  in  tlie  valley  of  the  (.'ache 
A  la  Poudre  ;  also  at  FoS(«il  ridge,  Colo. 

(Cymbophora)  warrenana  (M.  & 

H.)  White.    (1870.) 

Eleventh  Ann.  Kep.  U.  8.  Geol.  and  Geotrr.  Sur. 

Terr.,  p.  229.    Wonh.,  1879.    C.  A.  Whit*.. 
Formation:  CretaceouB. 
Location:  Dodd'a  ranch  on  Ashley'A  fork,  t'tah. 

(Cymbophora  ?)  warrenana  (M.  &. 

H.)  Whiteaves.     (1879.) 

Geo!.  Sur.  Can.  Men.  Fone.,  vol.  1,  pt.  2,  pp.  H2, 
143,  pi.  17,  flg.  9  ;  pi.  19,  ng».  3,  3u.  Montreal, 
1879.    J.  F.  Whitt'Aven. 

Formation:  Creloceons. 

Location:  Northweiit  ^ic^>  of  Ilornhy  ixlHrnl; 
Gabriola  iiilund ;  Blnnden  point,  VHn<i>uv<-r 
iiland ;  Protection  and  Sn<-ia  i»<]iinii?< ;  Nuvr- 
cattle  inland ;  two  niilcH  and  a  half  up  the 
Nanalmo  river,  Vancouver  inland. 

Bull.  102 12 


Mactra — Continued. 

(Cymbophora)  warrenana  (M.  Sl 

H.)  Whiteaves.     (1885.) 
Geol.  and  thit.  Hist.  Snr.  Can.,  Cont.  Can.  Pftle- 
ont,  vol.  1,  pt  1,  p.  43.    Montreal,  1885.    J.  P. 
Whiteaves. 
Formation:  Cretaceous. 

Location:  South  Saskatchewan,  five  milea  above 
Swift  Current  creek  ;  Boss  coulee,  near  Irvine 
station,  on  the  Canadian  Pacific  railway,  Can- 
ada. 

(Trlgonella  ?)  arenaria  n.  8.  Meek. 

(1877.) 
Bep.  Geol.  Expl.  Fortieth  Parallel,  vol.  4.  pt  1, 

pp.  164,  IM,  pi.  14,  fig.  5.    Wash..  1877.    F.  B. 

Mock. 
Formation :  (.'Cretaceous. 
Location  :  On  B(»d  creek,  Uinta  mountains ;  and 

on  Chalk  creek,  Utah. 

sp.  undet.  Whiteaves.    (1874.) 

Geol.  Sur.  Can.,  Bep.  Prog.,  for  1873-1874,  p.  283. 

Montreal,  1874.    J.  F.  Whiteaves. 
Formation:  Cretaceous. 
lAicatiou  :  Nanaimo  river,  Vancouver  island,  two 

and  a  tiuartt* r  and  two  and  a  half  miles  up. 

(?)  sp.  nndet.  Whiteaves.    (1874.) 

Geol.  Sur.  Can.,  Bep.  Prog.,  for  187:J-Uj74,  p.  264. 

Montreal,  1874.    J.  F.  Whiteavce. 
Formation :  Cretaceous. 
Location :  Protection  island. 

sp.  undet.  Whiteaves.    (1874.) 

Geol.  Sur.  Can.,  Bep.  Prog.,  for  1873-1874,  p.  2t». 

Montreal,  1874.    J.  F.  Whiteaves. 
Formation :  Cretaceous. 
Location :  Gabriola  Island. 

Margarita  (Leach)  Meek.    (1876  ) 

Bep.  r.  8.  Gwl.  Sur.  Terr.,  vol.  9,  p.  298.   Wosh., 
1876.     F.  B.  Meek. 

mudgeana  Meek.     (1876. ) 

Bi'p.  r.  8.  G«K.l.  Sur.  Terr.,  vol.  9,  p.  300,  pi.  2,  figs. 

9a,  /..     Wa8h.,  1876.     F.  B.  Meek. 
Formation  :  Cretaceous. 
Location  :  Twelve  miles  southwest  of  Salina,  Kan. 

nebrascenaiB  (M.  &  H.)  Meek. 

(1876.) 

Bep.  U.  8.  Geol.  fiur.  Terr.,  vol.  9,  pp.  298, 290,  pi. 

19,  flgs.  8a,  b,  and  9a,  b.      Wash.,  1876.     F.  H. 

Meek. 
Fonnation:  Cretaceous. 
Location:  Yellowstone  river,  one  hundred  and 

lifty  miles  from  its  mouth.  Long  Ijake. 

nebrascenais  (M.  &H.)  Whitfield. 

(1880.) 
Be]).   Geol.   Black  Hills  of  Dak.,  p.  432,  pi.  12, 

lig.  15.     Wash.,  1880.    B.  P.  Whitfield. 
Fonnation:  Cretaceous. 
Location  :  On  the  Yellowstone  river,  one  hundred 

and  fifty  miles  above  its  mouth. 

ornatlBsima  (Gabhsp.)  Whiteaves. 

(1879.) 

Geol.  Sur.  Can.  Mes.   Fos«.,  vol.  1,  pt  2,  p.  128. 

Blnntn-nl,  1879.    J.  F.  Whiteaves. 
Forniiitlon  :  Cretaceous. 
Lo«'at{<in  :  Northwest  side  of  Hornby  taland ;  Sucia 

iHlauds. 
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ornatlsalma  (Uablisp.)  White. 


Bull.  U..S.G<iol.  S 


-trfBSBlOB  u.a.WbiteaveB.     (1689 

G»l.  ud  Nit.  lllil.  Sur.  C>D.,  I\jut.  ('bd. 

out.,  lol.  1,  |i«.  2,|.p.  136,  I.IT,  [rf.  17,  fig>.  I 


argarltana  (Schumacher)  Meek. 


(Schura.,  typical)  Meek.    (1876.) 

Rep.  U.8.((™L.  Sur.  Terr,,  vul.O.ij.  113.    Wuh., 
lalS.    V.  B.  Mfck. 

nebrascenBiB  Meek.    (1876.) 

II«|i.U.S.<}<>»l.»ir.Torr.,'r>il.  9.  IT-  1",  116,  pL 
1,  tif.  ia^.    Wwii.,  l«;c.     r.  B,  Hrik. 


u>c.ll.-l. 

oiip.»in  Si 

y.  N-h 

ou  Ills  Kixourl 

-iieb 

a.cens 

iBi.M 

&  11.)  White. 

1,  IE.     Wull.,  i»»S. 

10I.811 
:.  A.  »■ 

,P.ifl.  1.1. 4,05. 

Forniitln 

i,^„u. 

MarBaiite]la(M.  &,H.)Uabb.    (I8(M.) 


—  auBnlata  11.  s.  Uubk.    (1BC.9.) 

K.    PbllL,  IMII.    W.H.Gohb. 
FuTMimlliiii:  Ure)«cwiuii. 
Lixstlim :  UviiiMi,  Oil. 


flexiBtriata(B.  &S.)M«(^k.   (1876.) 

K-p.  r.  8.  r,i..l.  Bur.  T.rr..  lol.  a,  gi.  ;ne,  ,,|.  19, 

Bk^  11-<-(.    W»li.,  IXIil.    K.  b.  M«li. 
FurnullunM-TPUi:.".!!.. 

I««.'ir»-k. 
Blolwaa  n. h. Gabb.     ( 1«KM.) 


Slarteala  (Lemh)  Gabb.    (1661.) 

Gnl.  gar.  Cal.  pBlaunt,  ToLl.  p.  Ut.    FUk., 

1804.    W.  U.  Gabb. 

(?)   carinifeta    n.    a.    WhiteavM. 


LtH-nllun:  Qum  Obarlirttv  lutuid*. 
-  cailiilfera  WhitoaveB.     (1884.) 
tiful.  iiid  N>l.  Hl>t  Sur.  Chd,  »«•.  rm,  toI. 
lit.  :i,  |>,  SIV,  III.  £t,  Ogi.  V,  So.    MoDtml,  U 


-citbara  (Mort.  sp.)  Gabb.     (1876.) 

Proc.  Arod.  Nit.  Scl.,  Plilli.,  for  l»S,f.W(. 

Phna..lH7e.    W.  ILGBbb. 

Lo»i1»d:  Now  J«rwj. 

-  clauM  D.  8.  (Jabb.    (1S84.) 

G.0I.  Sur.  r«l.  Paisont,,  .01.  l,p.  lU,'pLI!,  flg. 
113.    Fhili..  ISM.    W.  M.  Gibb. 


-cUusa  (Gabb)  Whiteavea.  (1879.) 
G«l.  Siir.  CiD.  M«.  Fo«..  vol,  1,  pt  i,  pp.  in, 
lit.  pi.  n,  Ok«.  M,  2a.  i.    HuDlraal,  ICT*.    J. 


LocMIud:  Hurthwol  Imy,  Vu 

-cretacea  Qahb.    (1876.) 


.,  fi>r  mo,  p.  3M. 


LocativDi  N(^w  Jsnoy. 

—  cnneata  (M.  A.  H.)  Meek.    (1878.) 

Bsp.  U.  a.  G»L  gur.  Ten.,  tiiI.  S,  pp.  2M,  wo, 
pi.  sn.tlgi.  Ks,  1*.    Wuli.,  ISTfl.    F.  a  HHk. 


-  tumidifroiiB  Whit^avCB.    (1889.) 
(ieuil.    ud    Nat.    Iliil.    Sur,    Cud,,  CoBt.   Ou. 
iN.I~iliI.,  vol.  1,  pt.  1,  pp.  173.  19U.  pi.  an,  0«u 


lomll.in:  N.irtli  I 


*] 


NORTH  AMERICAN  MES020IC  INVEIITKBRATA, 


Hartetfa— Cod  tin  u«d . 

(Pbolas)  oratacea  (Uabb)  Wbitfialil. 

(1885.  J 
Uiint:.  IT.  fl,  G|.(,l.  Siir.,  rol.  «,  p.  ISO,  I'l,  £.'>,  Hei. 
^I-Zt,     Wuh.,  IMS.    B.  P.  Wbllfli'liL 


MeekoceraH— Cun  t  i  ii  u  ed . 

graoilitfttla  Wliiw.     (188.1.) 


TK.rli 


I.  B.T.  I 


L.ii'j 


>lnu:  RarllnuBiiT?  >«..I. 
-fWUilo.     (1»79.) 


Meekla  n.  r.  Uabb.    (1KG4.) 

Grul.Siir.  (:«l.    l',il«iol.,  vol.  I,  p,   101.     Pbili 
ItlU.     W.  M.  (iHliO. 

bnllata  n.  t.  Coorad.    (18T4. ) 

»>nnl)i  Ann.  Kc-p.  II.  ».  (ioul.  ukI  •in.iT.  fii 
Terr.,  p.  <i''-    W»li..ltiTl.     T.  A.  Cunnid. 

LuMtlun:  Tn.nt  rr«'k,  iioiirFairulBj  [Vuio]. 

aavla  n .  h.  Oabb.    ( 1861. ) 

C»l.  Bur.  I'lll.  rnl'-imt..  Tol.  I,  ff.   IM,  1B3.  pi. 

ts,  nil.  leo.   Phiio,,  i-iM.   w.  M.  f 


.IIO,  ■•].  :il,  6pi.  a- 
VwJi.,  1«KI.    C.  .A.  Wkits. 

Fomuiligu;  Trlwhi. 

Inntiini:  Iriffnllty  Nu.  I,  wilbiii  llii'  Iliullai 
Iduho,  iIk-UI  Plitr-Bv..  niiln  w^li  -rf  it 
bnumlar}  lliH'In-IKn.iilliritTerrtlui'y  auil  niiJ 
BlAut  rtflitn-n  Biitm  wxt  uf  iIh.  huuii'l.irj  lii 
Utin.cii  liiahii  UHl  WjuuiDg,  ■DdaWiil  Di 

gracillUtiB  var.  WhitH.    (V/m.) 

'•  ■■   ■•  M.  IJ».)I.  Hud  CJ—KT.  tUir.  T..rr.,  vul.  i 

p.  ikk  Wuh.,  iiisij;  i;.  A.  Willi*. 


■ultei ' 


I :  Lui'ilil)-  N'o.  I,  wlililii  rlio 

Btniul  >ixt>-ATV  nitlM  unilh 
i>ryliiiPl«lHi»ntlMitTisrrib.r.rii 
i>i|[hlMii  inllH  wnl  of  llio  tiuuii^ 


Khkljoii  m.mnlaiiia.    Sbkljou   cuuiil;,    O 
Jnckiunvillo,  Orcg. 

sella  n.  r.  Uabb.     (IXM.) 

G»>l.  »ur.  (W.  P.lminl..  vul.  1.  pp.  131,  10!, 

SS,  Bv.  ITV.    Phlb.,  tSM.    W.  H.  rtahb. 
Formation  1  CivtarrAiK 
Idnlhin:    X<.|ir    Martlnrt;     Tuvan      iiprlii 

TBliwMroniilj';  tHakijuu  mannlilnp,  Cal. 
Mcekoceia*  u.  g.  Hyatt..     (18T9.) 

Boll.  U.  S.  I!bJ,  «riil  lii-ngr.  Snr.  Ti-rr.,  mt. 

So.  1,   pp.  Ill,  112.      Winch.,  ISSO.     Alphc 

Hj.lt. 


mushbaohanua  n,  b.  White.  (18B0.) 

«u.i,jip.ii3,iw.   wub., lesu.   c.A.whiiB. 

FonuMloB :  Jure-TrtM.  (TriM^c]. 

LMuliaii ;  Localilj'  Xu.  1,    ScKillicolrra  IJnlii.. 

—  muBhbachlaiinm  White.    (1883.) 

Tirr.,  p[.  I,  mlt  W«li,.  1M3.  C.  A.  Wbilc. 
Lwntiuu:  I,r«Blil]rNo.l.  Wllblu  rhe  I(niit<uf 
Uiuudai^  line  lirtKMU  IhM  T-nltorj  Bud  L'lah, 
livtwrpD  Tdiibo  Hnil  W3-unilD^  and  ilNiutAvB 


-  aplanatam  Whitv.    (I8H3.) 


rornulion;  TrUwic 

- —  gracUitatda  n.  «.  While.    (1880.) 
Bull  r.  (!  <i.-pl.  ■udthH-KT.  War.  Ttrr.,  nil.  6,  Ki 

I,  111.  114-11C.    Waili.,lsHL    r.  A.  Willi". 
Fumiiitian  :  Jnn-Triu.  (TriiiMilc  ]. 
I^Mtlmi :   Lomlllj:  Nu.  1,  iiImi  liKitllty  No.  ^ 


mil"  n<.rtli..»t  of  UHnia. 


-  auUguuB  II.  8.  Mui-k.    (18T3  I 

Siitli  Ann.  K<:|i  l-.H.  ijo.it.  uii.)  t:-nKr.  Sur. 
p.  5-iT.    Wn-h..  IKTl     y.  II.  M«.k. 


anttguns  (MeukJ  Wliite.     (187!).) 

Klrimlb  A Ki.p.  I'.  !i.  (inil.inJ  ti^igr.  ^i 

i  Tm.,iii.<3e,isii.  w«.ii.,  iina.   c.  A.whu 


i  Loollou :  Ui4lTlll«,  UUJi. 
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MelampUB — C'ont  i  uned. 
^ — ?  antisuna  (Meek)  Wliito.   (1883.) 
IwtHUi  Auu.  Rap.  L'.  It.  Grul.  ■■»)  Gdigr.  fur 
TaiT.,  |>t.  1,pi>.£l-:£,pl.  12,IIei.I1<)-^  Wuh., 
I«a».    G  A.  Whllf-. 
FuTvulh-n  :  rrrtn.'.-giw. 
Liirmluu:  C»r1*l'.u'«  (mil  mluo,  neu  CtwIvUlc, 


-pilBOUBii.  H  Mook.    (18G0.) 


-I  White.     (IKJCt.) 


-:  Whitn.     (ItWS.) 
mil.,  IkKI.    O.A.  Wliiir. 


MelauU  (L.im.)  M  A  H.     (1801.) 

■To-.    A.jul.   Niil.  a>i.,   I'liila.,   Tuc   ISCl,  li.   414 
PInla..  I»U.    )li-»k  A  Ilni.Ji'ii. 

antbouyl  u.  a.  M.  <&  II.     (lR'i6.) 

1T.K-.  A.WL  Sm.  ffc'f.,  Phiiu.,  ml.  B.  f,.r  1M«,  ii 

ISl.    l*ll».,  WOT.    »Hk  *  nv.i»>- 
FunuaUiia :  Trninrj-  ifKliwHm.j. 
IxHntlMii:  yrllowluno  lirrr,  llilR;  iiiil«<  sboK 

Ihn  inoutli. 

cOQTexa  II.  H.  M  A  II.    (Utr><>.) 


couvexa  M.Jt  H.    (I857.) 

Pli.r    A.nJ.  K»l.  IC-i.,   Ilitiil..   for  1*JT,   1^   IM. 
Philu.   IBM      HwllK  llnj.!.".. 

IdTHtiui.:  Furl  I'lil'Hi,  N<-I.r. 

bnmei'OBa  n.  o.  &Wk.    tl8<!0  } 

pl>iU.,l-al.    F.KMw'k, 
TnnuiUian:  TiTlinry  [(.■nil*-<>.ni»|. 
Unlicin;  B.iir  rtiiT,  laL  4U^  li'  luirth,  loiig. 

iiiBciUpta  (Meek)  White.    (1879.) 


Melauia — Cuutmaed. 

Ineculpta  (Meek)  White.     (18T9.) 
KIWKDili  Ann.  Tt<i..  U.  S.  lireh  und  G>i«r.  im. 
Ttrr.,».i:K.    Wuli.,  IKTB.    CA.Whils, 

FoniiiUloD:  rrpbww.iH. 

Lurnlion:    Rltl.r  crr.'kTHlIrT,  t>U10]k9W[4l<lC 
I'uiul  i>r  Uorka  ilnliail,  Wjn. 

InacHlpta  (MM)k)  White.     (1879.J 


ni..  B.-i.,  V.  K.  a-i 


A.  Wlilts. 


?iiisaaIpta(Meek)  White.    (1863.) 

Twi'inii  Adii.  Bip.  V.  B.  Gml.  inil  Orvgr.  Sor. 

T.'iT.,   |4.   I,  HI.  Srf.M.jrt,  ai,Og.  *!.     WMk., 

Lnntiun:  lluk»iirintpi,  Wjo. 

? iiuculpta  (Meek)  Whiteuvea. 

(188.-..) 


I.iKiililin!  O.nl.--  "«bnnl  {..atttat  mllH  doi 
mrlwiml  Irom  th>  mwl  •wtHn  of  Ui»T]i 
Biittm"  nii.l  iicHT  tba  fflrlj-nlBlli  imnl 
■»iitli  MAslrhcinui,  >ix  nilM  iK-lnw  the  mn 
uf  Miw  ri'  .  umh  vldr  nf  Kllk  rlrvr,  : 
piiJii.  1>i>Iuw  rs-ksw-ki  ronlcr,  uil  muth  aid 


1.  it.  &.  II.     (1857.) 

li.,  riiila..  for  llttT,  p.  lal. 


—  mlnutula  n.  a.  M.  &  II.     ( 1856.) 

Pror.  Ai*l.  Niil.  Sfl„  I'hila..  Tol.  «,  fnr  lesc,  pp. 

ISt.lM.      IiIIl,  IIU      Ueek  i  llnyd.-u. 
r.niisti..n:  Ti-riiu7  [CrcM«w™iI. 
l.uwtiuii:  TliiTv  nUlrti  Iwl.™  Kurt  Ciiioii. 

—  multiBtilata  u.  b.  M.  Jc  If.    (IKHI.) 

rioo.  A.i.il.  SaI.  ScL.PhllL.vnl.H.fnrlRM,!.. 
1-1.    riiila.,  IS.-.T.    Uerk  A  lln.tdcn. 

LiH-MlMi:  T<-n  ml].'!-  •Wt-  Fit)  Unlun. 

—  uebiasoeuslB  n.  a.  M.  &;  II.    {IKS.) 

Prof .  A.'ikI.  SM.  M,.  I'hila,,  lol.  K,  for  IIM,  pji. 

VU,  V:'j.     Pbllil.,  ll>%7.     Mt<«  «  HHj-diyii. 
rr>nniili.di:  TeOiBry  (CKlmw-.o-]. 
I^nthin:  T<^a  inlln.  i>h..vr  Fnrt  l.'nlun. 

—  (?)  omlttau.  II.M.  &.».    (18.57.) 

ITb.  .    Am.l.    K«l.    S-i.,   PhllB.,   fur   1M7,  p.  130. 
IMillJL.  1K.-.H.    M-'k  Jl  llnirdui. 


BOYLS.] 
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Melania — Cont  i  iined. 

-  sublaeviB  ii.  s.  M.  &  II.     (1857.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1867,  pp.  13fi, 

1.17.    rbilft.,  18r.8.    Meek  &  Ha)  den. 
Fornmtfou:  [Cretaceous.] 
Locatiun:  Ibul  Iaiid«  of  Judith  riTer,  Nebr. 

Bubtortuosa  n.  a.  M.  &  H.     (1857.) 

.     Pro*".   A.rad.   Nat.   Sci.,  Phila.,  for  1857,  p.  l:^0. 
Phila.,    1858.     Blwk  A  llayden. 
Vorniatiun:  [i-retat-ooiw.  ] 
LiM-atiou:  Mouth  of  Judith  riTor,  Nebr. 

tenuicarinata  n.  s.  M.  &  11.    (1857. ) 

Froc.  Acad.  Nat.  »ci.,  Phila.,  for  I».",7,   pp.   l:i7, 

1:J8.     Pliila.,  18.')8.     Me«k  A  Ha.vdou. 
Kurmation:  [<.'retac«ous.] 
Location:  Fort  Union,  Nebr. 

warrenana  n.  s.  M.  &  H.    (1857.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1857,   p.  137. 

Phila.,  1858.    Meek  A  Hay  den. 
Fonnatiun:  [Cretaceous.] 
Location:  Summit  of  Square  butte,  thirty  miles 

below  Fort  Clark,  ou  the  MiBsouri,  Nebr. 

wyomingenslB  (Meek)  White. 

(1879.) 

Eleventh  Ann.  Rep.  U.  8.  Gcol.  and  Geogr.  Sur. 
Terr.,  pp.  171,  1?.!.    Waah.,  1879.    C.  A.  White. 
J'ormation:  Cretaceous. 
Location:  Crow  creek ral ley,  Colo. 

wyomiugensia  (Meek)  White.   1879. 

Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  l»l.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Valley  of  Bijou  creek,  Colo. 

wyomiugeuaia    (Meek)    White. 

(1879.) 

Eleventh  Ann.  R«'p.  U.  S.  Gool.  and  Geogr.  Sur. 

Terr.,  p.  S-JO.     Wiwh.,1879.     C.  A.  White. 
Formation:  Crctacoous. 
Location :  Yamiw.  valley,  near  CVinyou  park,  Colo. 

'wyomingensls    (Meek)    White. 

( 1879. ) 
Eleventh  Ann.  Rep.  IT.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  213.     Wash.,  1879.     C.  A.  White. 
Formation:  Crotacenus. 
Location:  Danforth  hills,  Colo. 

— —  wyomiugensis  Meek.     (1879.) 

Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,    pp.    220,    -^21.     Wa»h.,    1870.      C.   A. 

White. 
Formation:  Cretaceous. 
Location:  Bliuk  Imttes station,  Wyo. 

— -    wyomiugeusia    (Meek)    White. 
(1893.) 

ThinI  Ann.  Rop.  V.  S.  Geol.  Sur.,  p.  54,  pi.  20,  figs. 

1-3.    Wash  .  l8h:J.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Valley  of  the  South  Platte  river,  Colo., 

oast  of  tlie  Rocky  mountain*. 


Melania — Continued. 

w^yomiugenaiB    (Meek)    White. 

(1883.) 

Twelfth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 
Terr.,  pt.  1.  pp.  ^\  flfi,  pi.  2*5,  figs.  Co,  6.  Wash., 
1««3.     0.  A.  White. 

Formation:  Cretaceourt. 

Loctitiun:  Rluck  buttus  station,  Wyo.;  Danfurtli 
hills,  C«'I«».,  Valley  of  Crow  cruek,  northenf 
Colo.;  other  loi-alities  east  of  the  Rocky  moun- 
tains in  (Julorado. 

wyomiugeusia  (Meek)  Whiteaven. 

(1885.) 
Geol. and  Nat.  Hist.  Sur.  Can.,  Cont.   C*n.  Pale- 
out.,  vol.  1,  pt.  1,  p.  21.     Montreal,  1885.    J.  F. 
WhiteaveH. 
Formation :  Cretac  e<iu8. 

Location:  Up]>er  Belly  river,  twenty-two  and 
twenty-three  miles  aliove  the  mouth  of  tlie 
Watcrtou,  Canada. 

(Gtoniobaala  ?)  ^ryomiugenala  n.  b. 

Meek.     (1873.) 

Sixth  Ann.  Rep.  U.S.  Geol. and  Geogr. Sur. Trrr., 
p.  516.     Wash.,  187.J.     F.  B.  Meek. 

Furmatiun:  [Cretaceous.] 

Location:  Black  butte  station,  Union  Pariflc  rail- 
road, Wyo. 

(potodoma)  vetema  n.  b.  M.  &  H. 


(1861.) 

Proc.  Aca.1.  Nat.  Sci.,  Phila.,  for  1861,  pp.  444, 446. 

Phila.,  1802.    Meek  &  lluydi>n. 
Formatiun:  Cretat'oous. 
Location:  Head  Wind  river,  Nebr. 

Melanopais  (Lamarck)  .White.     (1882. ) 

Proc.  U.  S.  Nat.  Mus.,  vol.  6,  p.  96.  Wash.,  1883. 
C.  A.  White. 

americana  n.  s.  White.    (1882.) 

Proc.  U.  8.  Nat.  Mus.,  vol.  5,  p.  90,  pi.  4,  flgs.  9 
an<l  10.    WaAh.,  1883.    C.  A.  White. 

Formation:  Crt'taceons. 

Locution:  Valley  of  Suuth  Platte  river,  north- 
eastern Colorado. 

americana  White.     (1883.) 

Third  .\nn.  Rep.  U.  S.  Gi'«»l.  Sur.,  p.  56,  pi.  23, 

tigs.  21-23.    Wash.,  1883.     C.  A.  White. 
Formation :  Cretaceous. 
Location:  Kast  of  the  Rocky  mountains,  In  Colo. 

Meleagrina  (Lam)  Oabh.    (1869.) 

Geol.  Sur.  Cal.  Paleont,  vol.  2,  p.  192.  Phila., 
1809.    W.  M.  Gabb. 

amygdaloidea    n.    b.    Whiteaves. 

(1876.) 

Geol.  f^ur.Can.  Mes.  Fo«.,to1.  1,  pt.  1,  pp.78,  79, 
pi.  10,  flg.  4.    3Iontreal,  1876.    J.  F.  Whiteaves. 
Formation  :  Cretaceous. 
Location.  Queen  (*harlotte  islands. 

antiqua  n.  s.  Gabb.  (1869.) 

Geol.  Sur.    CaI.  Paleont,  vol.  2,  pp.  192,  193,  pi. 

31,  flg.  89.    Phila.,  1869.    W.  M.  Gabb. 
Fonnation:  Cretaceous. 
I^)cation:  Departure  bay,   Nanaimo,  VanconTer 

Island. 
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abruptaCC'on.jWhitlicM.    (l*®.) 


Molina  (?)inytUoide«(?)  (I-am.  sp.) 
Whit«aves.     (187(i.> 

««il.  Bur.  ran.  Urt.F'^.pIul.  1.14.1. pp-BtM..!. 
flg.  »,  IF-*,  [L  f.    Xuliln'al,  IbTC    J.  F.  Willi' 


Hen«ta>  (Bah^cen.  H.  &  A.  Ad,)  Meek. 
(le-C.) 

Krij.  C.  S.  C-ol,  Pot.  TfiT.,  ml.  9,  r-  W-  Wuli., 
16TB,    F.  n.  Mti-k, 
Meretiix  (Lam.)  Conrad.     (1838.) 

AcmI.  Nat.  »').,  Plillii.,  Tol.  3.  3il  Mr,  !■»- 
I.  j^X^R.    Fhili..  lS:KVie«e.    T.A.  Cound. 

itaii.ii.  Uabb.    (18(i4.) 

iiiir.  I\i1,  P.i1ninl.,  vol.  1,  |>.  Kill,  pi.  an,  tlf. 


—  eallforulaua  II.  B.  Conrad.   (1S%.) 
Urp.  Kxpl.  mi'l  Sm.  V.   R.  II.  HJ-il  fUnr  to 
Piciflt  .Hxn.  App.  Pn-llin.  ilrul.  Rep.  of  W. 


LucathiB:  S-iuth  "Hi-  of 
Hembranlpora  (llltki 


R)(J.4  H.  (18ra.) 
w.  it;i.  cm.i.Aii. 
V  II.     lltW.) 


.nt :  Cada'UriolM  t'vv. 

caltfoniiaua  Cunrad.    (IH'iG.) 

rp.  Kipl.  and  Siir.  t.  R.  II.   llix.  niTer  ti 

;!^  pi.  s,  flg.  < 


F..ni> 


.    T.  A.  O.iin'l. 


-peramplaii.n.  (i.&Il.     (IMS.) 
i»«i,  p.i;ps^|.i.2"i.iig.«.   i-hiin.,  i»«i, i( 


G*oI.  Hut.  Oil.  Pulmnl.,  vol.  'i.  t^  tK,  pi.  30,  fl;. 

T7.    I'liltii.,  Ifm.    «'.  H.  Giliti. 
F.)ruinti..ii:  rr'taBM.w. 

—  taomU  n.  a.  Uabb.     (I8r4.> 

G»0l.  Snr.  CI.  rul<-<>at.,  ml.  1.  p.  101,  pi,  23,  «,. 


-rWliitf.    I1KT9.) 


^iillr.u:  X«r  Fori  TvJ..ii,  CI. 

homil  Uabli.     (IBfiB.) 

Jeul.  Snr,  OU.  I'^eonl,,  ml.  'J.  p.  l«. 

fwrmtion:  Ctrl«cunw. 

-lens  II.  H.  IJnbb.     (IS*'!') 


-IWlilli-.     {l«7!t.l 


lie  ■•(•antj,  CI. 
(18tiJ.) 

.il.  1,  p.  IC'i,  pi.  S3,  A) 


Tioraifoa:  T*xu  Hut,  Placid  euuni;,  CaL 

—  iiiUaan.  ■- Gubl..    (18W.) 

licnl.  f^ir.  CI.  Cfcnut..  vnl.  1,  p.  t<i\  pl.  H;  lln. 
lt\  Un.    IlilU,,  IMitt.    W.  X.  (MiK 

LHMIi.di:  Nnr.MartlDPti  AunanfllMStcaitatf 


*1 
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Mervtrlx — Cod  tin  n  ed . 

• ovallAn.  •.  Galib.    (1864.) 

OmL  Snr.  Ol.  I>*I«hiI.,  lul.  1,  p.  IGS,  pi.  30,  flg. 

Wl.    Fhlto.,  IBM.    W.  M.  GiiUb. 
Focmmtlop:  CthTiuwouh. 
LocmtloD;  Nur  Fort  T<tfun,  CU. 
tlppana  a.  e.  Conrad.     (l)«e.) 

ISM,  p.  aan,  pi,  31,  Hg,  18.    pbUi.,  IBiW-IKW. 


.  a.  Conrad.     (185D.) 


>n«lii  de  lu  Utu. 
Conrad.     (1856.) 
Bfv-  Kipl.  *nd  Hnr.  T.  H.  R.  Hin.  Biter  t 
PmiMc   DCHD,  rol.  G,  App.  p.  set,  pi.  £,  Bg.  : 
Wuta.,lWR.    T.  A.  CoDTid. 
FomilllDD:  TertiHiy  ICn-Ucsang], 
IiOcslion:  CUI4d>  d«  lu  Utu. 

—  nvasaiia(Can.)Gabb.    (1S64.) 

OmI.  Bar.  C»l.P»lMint.,Tol.  1,  pp.  183,164,  pi,  3( 
fig.  iii.    PhlJi.,  IDM.    W.  U.  Oilib. 

Laallnn:  Near  Flirt  T»}od  ;  nru  HaniDM,  Cut. 


(Conrad)  White.     (188S.) 
Bnll.  C.  a.  C«ol.  Bur..  No.  Gl,  p.  U.    Wuh„  1»89. 

C.  A.  Wbltr. 
Fomitlon;  Crelttww. 
Loollon:  SnclBUidShL'iip  Jack  tiUndi. 
Bfeaalla  (Urayl  H«ek.     (1876.) 

Bsp.  U.  B.  Oml.  Sar.  Terr.,  toI.  9,  pp.  33!,  333. 
Wub.,  1870.    F.B.Heek. 
— —  7  koiiEaBBiiEiB  Meek.    (1876.) 

Bap.  V.  8.  Geol,  Sur.  Tsrr.,  toI.  S,   pp.  S-IS,  331, 

pi.  i,  flge.  To,  -      -         --- 


FDmuOon:  Cretac 

Li)™iloB:T»rii.i 

obmita  n.  i 


Location:  Nea: 
MewrhrtiH  (i 

Bap.  U.  S.  Oaol.  Bar.  T( 


L.,  1ST«.    F.  B.  U 


Qiilliwa 


6i,p,a),pH,ag.to7. 


:b,  Bultatounty,  f^l. 

ibgen.)Meek.  (1876.) 


ISIS.    F.  B.Hv« 
-(Bnbgen.)  T  Meek.     (18T6.) 
Bap.  U.  B  "     "  "       " 

1BT«.    : 


p.3St.    Vadi., 


MataoTptli  (DrbBiU    (Jonea)    White. 
(1886.) 

BnU.  U.  B.  0«oL  Sar.,  No.  JD,  pp.  13,  M,  pi.  4,  flgi 

tt-14.    Waib.,  13W.    0.  A.  Wblta. 
TomatlDO:  Janalc 
LoteUaa:  Oanjoii  eUj,  Colo. 


Uet  acypri  o-^onti  n  ned . 

forbeaii  (Jones)  White.    (1886.) 

Boll.  II.  S.  (!™i.  Bur.,  So.  29,  p.  M.  pi.  4,  tt*- ' 

20.   wuh.,  iijsa.   a  A.  Wbiu. 

LmatlOD;  Canjron  cil.v,  Colo. 

1  (Jonea)  While.    (1886.) 

Bull,  II.  8.  G,.ol.  Snr.  T 


Wa^.,  ISHI. 


I.«ati...i:  Conyon  cllj,  Colo. 
MeUpt«ra  (snhgen.  Raf.)  Meek.  (1876.) 
Bop.  V.  V.  G«il.   I<iir.    Trrr.,    tol.    9,   p.   BU. 
Waah..lgT6.    F.B.Mh'Il 

MeU«  (BQbgen.    H.    &.  A.   Ad.)    Meek. 

(1BT6.) 
Itqi.  U.  8.  OpoI. Sur.  T.rr.,  toI. n,  p.  194.  WaA., 
181(1.    F.B.M«'k, 
Miorabacia  (ICdn-nTda  it  Haine)  Meek. 

(1876.) 

lul.  9,  p.  1.     WtA., 


t:  V.  > 


(H.&.H.)Meek.    (1876.) 

Bur.  Ti.ir.,.ol,B,  |pp.  l.!i,pl.  28. 
H-h.,  le-B.    F.  I!.  HKk. 


'n.baWy  Kocwif,     ICrMacK 


minwtulaa(M.  A.H.)White.  (1883.) 

Tnr.,  lit.  1.  p.  »K.    WiuA.,  1U3.    C.A.WhIta. 
Location:  V-ai  fort  Union,  on  the  Uppor  Hto- 


FonnatloD:  OrolnnponJ. 
MicTOsUzla  n.  g.  Meek.     (1876.) 
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Miliola— C  oil  t  in  ncd . 

leBTiaKhreDlierg.    (1K4.) 

KUrogwIoglo,  T»f.  32.  lie.  lo.     Lrlpilg,  18M. 

C.  6.  Ihnnbotj. 
Famutluii   CKMcaoiia. 
Loatlon:  Ulvludppl  icgloD. 
-      HtriataElirenberg.    (18M.) 

5Iikrosi>ulogiP,  T»f  3*,  ««.  1-    Lcilffi'B.M"     " 
0.  Ifhrenlwrg. 

LncitioD    UlHlHiliH  ivglDQ. 

Mllthea  (snligoD.  U.  &  A.  Ail.)  Meek. 

(1876.) 
Rep.  U.  S.Oeol,  Bur,  T*iT.,Tol.  *,p.iai. 
»7(l.     F.  I).  Ueck. 
MltxB  [Lam.]  CoDTad.     (1850.) 

Juiir,  A..UI.  K^t  Scl.,  Phllk,  Tul.  ^  2d  Mr..l8.V>- 
1B54.P.  US.     rblln.,  1B30-I8M.     T.  A.  C 

cratacea  d.  s.  Gakb.    ( 1864. ) 

Uwi.  Bor.  C«l.  rilront..  vol.  !!.  |>.  lOJ,  |.]. 
Lwilluu:  lUrtlui-i,  tM. 

oratacea  (iaiib.    (1869.) 


georglaiiB  n.  ■■  Courail.    (1K50.) 

Jvnir.  Aoul.  MU.  Bel.,  I'biln.,  tuI,  t.  'M  n-r.,  18,'jU 
MM,  V-  30.  H-  1.  "e-  *■     "'""■.  Itt'"-!'^'!*-     T 

Ffirmalii-iii:  It.Kunfl  (frfUtw.m  T). 
LvciUon:  Guorgl.. 

Hodiols  (Lam.)  Uabb.    (Itl60.) 

Juiir.  Ami.  mi,  Sti.,  PUJli..,  •o1.*,  aiwr,  IP^"* 
IBOII.li.  :i95.     MlHt,  18WHMU.     W.  M.  UiiLb 

attannata  (M.   &.  It.)  Whiteavee 


ODl.vol.  ■  Tit.1,  b,3£. 
VbltHT... 

Tamutlon:  CnUrHHU. 
Lmtlon  M.HiT^rltHT  II 


K.  V.  i 


.!>*■..     K.P 


Furni»tU.n:«i->«"niK 
Li-sti.ni;  IhirlJiuiluii  I'vuntj'.  X.  J 

ooncentrioo-coatellatB  n . 

(1810.) 


-  -   ooaoentrtco-ci 
(1852.) 


e  1 1  a  t  a  Kiiemer.  I 


Modiola-Coatiimed 

cyUndrlcaii      <.iabb. 

(1864.) 

Owl.  Sur.  Ct.  P.l»ut., 

TOl.  1, 

M«s,pl».ll«. 

WT.     Phil,.,  1(101,     w 

H.Oibb. 

Lorjllun:  PenW"  nnrh 

cuotj;  TmD 

.prlnj.;  H.nin«t.  OJ 

fonnoaa  (M.  &.  H.)  WbiteaT< 

(187B.) 


.    J.  F.  Wbil 


Lofiil.in:  mgnWu  lukf,  Hijtiih  ODiunbbi. 
formosa  (M.  &  II.)  WLiteav 

(I87«.) 


.  a.  Roemet. 


gTaaulata-oancellatB  n 

(1852.) 

Krri.l..  YuL  Tdl.,  14.,  51,  as,  Tiif.  T,  Be&  12*-fc 

Ihiuu,  IB£^    r.  ttucmer, 
Tonnitlon  Otetscwm, 
Locntli.ii;  K»¥lui.,  tbrw  nillra  (rom  Haw  Bnim- 

frli,  uu  rin.1  (u  SfKiiin,  Tf i. 

joliae  II.  H,  Lea.    (1881.) 


Iiocnllun:  llwbloundd,  N,  J. 

Julia  (Lea)  Whitfield.    (1885.) 

MouB,  r,  S,  C«.1.  Sar.,  Tol.  0,  n-.  M.  BS,  pi.  u. 


I.  Whitdeld.    (1885.) 

>.  t.«..i,  :!iir„  vul.  II,  p,  aiT,  ^,  M,  Bg< 
i-li.,  ItDU.    B.  ■■.  Wbliniilil. 
Cri'UuUMjui. 


'1. 2.  i>]iii>i,iw,iii.n, 

ivills,     Lski'  muutr; 


[»Tri...p.M,Tiif.  T.flg..  li 


] 
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Modiola — Continned. 

ovata  n.  8.  Gabb.    (1860.) 

Jour.  Acad.  Nat.Sd.,Phna.,ToI.  4, 2d.  8er.,1858- 
186A,  p.  396,  pi.  G8,  flg.  31.  Phi  la.,  1868-1800. 
W.  M.  Gabb. 

Funnation:  Cretaceous. 

LocHtiun:  Timber  crook,  N.  J. 

ovata  (Gabb)  Whitfield.    (1885.) 

Mong.  V.  8.  Gt-ol.  Snr,  vhl.  »,  p.  197,  pi.  2G,  flga. 

18.  14.    Wash.,  1885.    K.  P.  Whitfteld. 
ForniHtiou:  CretaceuuH. 
Locatiim:  Timber  cn>4>k.  N.  J. 

pedenialis  ii.  s.  Kooiner.    (1849.) 

Tex.,  p.  408,  Bonn,  1849.    F.  Kocnior. 

Formation:  Cretaceous. 

Location:  FriMlerickAburgaud  Sau Sabarirer,  Toz. 

pedemalis  Ruemer.    (1852.) 


Kreide  von  Tex.,  pp.  M,  64,  Taf.  7,  figs.  11a,  h, 

Bonn,  1862.    F.  Boenier. 
Formation:  CrutactioUB. 
Location:   Fredericksburg  and  Sao  Saba  valley, 

Tex. 

pertennis  (M.  &.  U.)   Wbiteaves. 

(1878.) 

Can.  Nat.,    .ol.  8,  n.  sen,  No.  7,  pp.  403,  404. 

Montreal,  1878.    J.  F.  Whitcaves. 
Formation:  JuroMiu. 
Location:  lltasyouco  river  and  Sigutlat  lake. 

pertenuis  (M.  &  II.)  Wbiteaves. 

(1878.) 

Geol.  Sur.  Can.,  Rep.  Prog,  for  1876-1877,  p.  153. 

Montreal,  1878.    J.  F.  Whiteaves. 
Formation:  J u ramie. 
Location:  lltoHyouco  river,  Sigutlat  lake,  British 

Columbia. 

saffordi  n.  s.  Gabb.    (18G0.) 

Jour.  Arad.  Nat.  S-i.,  Phila.,  vol.  4,  2d  H«r.,1858- 
1860,  pp.  3U.%  3116,  pi.  68,  flg.  30.  Philu.,  1858- 
18tia    W.  M.  Gabb. 

Formation:  Cretacutnis. 

Location:  Ilardenian  county,  Tenn. 

Biskiyouensis  d.  h.  Gabb.    (1804.) 

Geol.  ^ur.  C»1.  Paloout.,  vol.  1,  p.  184,  pi.  30,  fig. 

260.     Philu.,  1864.     W.  M.  (iabb. 
Formation:  CretHriM)us. 
Luration:  Siffkiyou  mountains,  Cal.  and   Oreg.; 

Jacksonville,  Greg. 

Bubimbricata  (Meek)    Whiteaves. 

(1884.) 

Gcol.  and  Nat.  Hint.  Sur.  Cuu.  Me«.  Tons.,  vol.  1, 
pt.  3,  p.  237.     Montreal.  1884.     J.  F.  Whiteavei*. 
Formation :  Cri>tac«:uuH. 
Locution:  Eai<t  end  of  Maud  islaml. 

tenuiBCiilpta  n.  M.Wbi leaves    (1889.) 

Gcol.  and  Nat.  IliHt.  Sur.Cau.,C4int.  Can.  I*al<>ont., 
vol.  I,  pr.  2,  pp.  1  w<,  lh9. pi.  2r,,  li^-s.  2,  J.i.  Mont- 
real, 1880.     J.  F.  WhiteaviH. 

Funnation:  (^retuoeouH 

Location:  Swan  river,  townj«hip:J7,  range  26 west; 
Rolling  river,  township  3.'i,  range  26  west, 
Manitoba. 


Modiola — Continued. 

(BrachydonteB)  dichotoma  n.  a. 

Whiteaves.     (18-^5.) 

Geol.  and  Nat.  Hist.  Sur.  Can.,  Cont  Can.  Pale- 
ont.,  vol.  1,  pt.  1,  p.  37,  pi.  4,  flgs.  3,  3a.  Mont- 
real, 1885.    J.  F.  Whiteaves. 

Formation:  Cretacoous. 

Lo<»tion:  St.  Marj-  river  near  Its  confluence  with 
the  Belly  river,  Canada. 

(BrachydonteB)  multUinigera  n.  s. 

Meek.    (1873.) 

Sixth  Ann.  Rep.  V.  S.  Geol.  and  Geogr.  Sur.  Terr., 

pp.  41Mi,  493.    Wash.,  1873.    F.  B.  Meek. 
Formation:  Cretaceous. 
Ijocatiou:  Near  (V>alvi lie,  Utah. 

(LithodomuB  ?  )  inf/ata  n.  s.  Whit- 
field.    (1885.) 

Mong.  U.S. Geol.  Sur.,  vol.  9,  pp.  197,  198,  pi.  26, 

figs.  1,  2.    Wash.,  1886.     R.  P.  Whitfield. 
Formation:  Cretaceout<. 
Location:  Mr  Ware's  pits,  near  Mull  ica  hill,  N.J. 

(MytiluB)  dufreynoyi(d'Orb.)  Eich- 

wald.    (1871.) 

Geog.  PaliHint.  Bcmerk.  TIalb.  Mang.  Alrutlscben 
Inseln,  p.  128.  St.  Pttemburg,  1871.  E.  Kich- 
Mrald. 

Formation:  Cretaceous. 

Location:  Kadiak  and  Unga  islands,  Alaska. 

(Pema)  formoaa  n.    s.  M.  &  H. 

(1861.) 

Proc.  Acad.  Nat.  Scl.,  Phlla.,  for  1861,  p.  439. 

Phila.,  1862.    Meek  &  Ilaydeu. 
Formation:  Jurassic. 
Location:  Big  Horn  mountains,  Nebr. 

— ^  sp.  undet.  Koeiner.    (1849.) 

Tex.,  p.  403,  Bonn,  1849.     F.  Roi'mer. 

Formation:  Cretaceous. 

Location:  Waterfall  near  New  Braunfels,  Tex. 

8p.  undet.  Roenier.    (1852.) 

Kreide  von  Tex.,  p.  64,  Bonn,  1S62.     F.  Roemer. 
Fonnation:  Cretiu'cous. 

liocation:  Watorfall  of  the  GuadHlupc  below  New 
Braunfels,  Tex. 

(sp.  undet.)  Whiteaves.  .(187G.) 

Geol.  Sur.  Can.  Mt«.  Foss.,  vol.  1,  pt.  1,  pp.  73, 

74.     M.ntn'al,  1876.    J.  F.  Whileavis. 
Formation  :  (.'retaceims. 
Location  :  Qu«t>n  Charlottt^  islands. 

(sp.  undet.)  Hill.     (I88i<.) 

Ann.  R«?p.  Gwil.  Sur.  Ark.,  for  1888,  vol. 2,  p.  133, 

pi.  2,  figs.  18,  I8u,  19,  19u.     Little  Rock,  1888. 

R.  T.  Hill. 
Formation  :  rrotareous. 
Locution :  Arkansas. 

Modiolarla    (subgen.   Beck)    Meek. 

(l«7l).) 
Hep.  r.  8.  Geol.  Sur.  Terr.,  vol.  9, p.  75.     Wasli., 
1876.     F.  B.  ilivk. 

Modiomorpha  ?  (H.  <&  W.)  Meek. 
(1877.) 
R<-p.  Gcol.  Kxpl.  Fortieth  Parallel,  vol.  4,ptl,p. 
103.     Wash.,  1877.     F.  B.  Meek. 
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Modiomoipha — Can  ti  niied . 
.  ?  2ata  n.  s.  Mwk.    (1877.) 

Htf.  Gtol.  Eiijl.  Furti.'Ui  Fimllal,  vol.  4,  pt.  1. 

pp.  loa,  iw,  pi.  lu,  ag.  i.  wmb.,  ibtt.  r.  d. 


Wnl  Ilumtwldt  nnfle. 

?  ovata  n.  ».  Meek.    (18TT,) 


103,  pi.  1(1,  ne-.  1,  ii 


lA  Tilt*  ■ 


W.Kliriiri.Wlillntiigi.'. 

Moera  (suIikcii.   H.   Jt  A.  Ad.)   Mock. 


Monotfa  (Brown)  Gftbb.     (1864.) 

fii-ol.  p„r.  C»l.  Pmlennt.,  lol.  1.  p.  »1.      Phil.., 
18M.     W,  It.  ilsbb. 

clrcularis  n.  a.  (Jabb.    (1869.) 

Am.  Joqr,  Cuncb.,  tpI.  S,  WNU.,  ISW,  ISTU,  pp. 
l.'i,  IB.  pl.  T.  Hpu  14, 14o,  Hill*.,  IBTIL     W.  JI. 


L«r.iloii ;  N„„  ,tt»^  nsiir  AtuKn  [N»»,]. 

ovalis  n.  »,  Whileaves.     (1889.) 

J.Tit.  DDd  Nil.  |[|<l.  Bur.  (lui.,  Cont.  Can.  Pal*, 
mil.,  ml.  I,  pl.  2,  ,,,,.  130,  isj,  pl,  IT,  tv.  *. 
Mimiml,  18M.    /.  j,  WhitnTrf. 
C^)m1l■ti1,n :  Trl«^'. 


F.  H.  > 


U<4opophor 


iii.Bii1iKen.Gabb.    (IWW.) 


-aalinaria  (Brown)  Fischer.     (187:f.) 

V..ynnp.  a  Ih  C.-.1*  KunWiian  ir  rAmf-nquii,  pp. 
33,  34,  pl.  A,  Kg.  li,  par  .\lp1i  L.  PiiuTI.     ParlK, 


—  plnguiHCula  n.  b.  WIjUi 


pluguiaoula  (White)    Uoritier. 

(1888.) 

PalfOLl.  AMianll.,  Vitrtrr  Baud,  Delt  1.  m 
ll,T>r.  Ill  [»xiii],BgL2«-Sc    KtIIii, 


■in,  ISc.lj.    It.  n>iiKlitu 


-  BubcIiCulailB  r 


—  raarcidan.  H.  White.    (1881.) 

Wvll.,  lK-4.     C  A.  Whilr. 

— marcida  (White)  It'ienier.  {lS«a 
PBl«>Dt.  Abliandl.,  Vlorfr  Bind,  II..n  t,  pj 
11,  Tat.  Ill  l:ixxiir|,  ilhi.  l.i-IJ.    Ibrlin, IGMi. 


LcKnlicu:  fllfUml >  Miirh,  riiwrw  wunlj.Csl.! 
Klanll.trl.'l.  JIiiiiili..]dt  rouniy,  Nhv. 

Bubclrcularia  tUahli)  WliiteaTea. 

(1877.) 
(itot.  Bur.  can..  Rsp.  Pmc.  for  IrtS,  ISTfl,  App. 
II..P.  !/r.    Muni™],  IttTJ.    J.F.Whriwvrt, 

locsli.m:  A  l«w  niiCoa  nl.nc  F.Mail  point.  Pran 


■iibolrculariB  ((iahl>)  Whiteares. 


—  aubtrlquatra  <i.  h.  Itoouicr.     (18:i:i.) 

KrPhl"  •on  T"-!.,  P.  dl,  Tal.  .\  ntB.  5a,  I..     II 
IH.'.^     P.  Hr>'lii-r. 


l-iilrrBalnriviT.Ti'X. 

-taxanaii.  n.  Kucn 

Kn'idr  y.^.  T-i..  p,  KI,  T. 

iBSi    F.  B.H'inir. 
rormalkiD :  CnJinMiM. 
LerutluD:  Wan>  rump,  ui 

Ha*  BnunhK  T«i. 


■Ic-.  Uii 


wnlh  >l.l<'  iJ  >Ion«|..n  SU.wun  I'lianai-I,  Qutvn 
rhni  I'llli'  iiJanili,  Lcarlj-  oppwiln  ItoKliarhort 
Sf-tmn  "pir,  norlli  end  of  Dutuby  iiliuid,  Q.a  1.) 
»u<h  Kldi.  of  tiki,l.'Kat«  chann.1.  Q.  ai. ; «  «I1, 
andahairwtctof  LogpolDL 


BOTU.] 


NORTH  AMERICRN  MESOZOIG  INVERTEBRATA. 


187 


MonotlB — Con  tin  nod. 

Bubcircularis  (Gabb)  Whiteaves. 

(1889.) 

Geol.  and  Nat.  Iliflt.  Siir.  Can.,  Cunt.  Can.  Palcont., 
vol.  1,  pt.  'A  pp.  131,  i:iU,  i>l.  17,  figi*.  3,  3(1. 
Montreal,  18»y.    J.  F.  Wbituaves. 

Formation:  Trlassic. 

Loiration:  A  few  miles  above  Fotoil  point  on  the 
Peuc«  river,  in  lat.  Aco  KK  nn<l  long.  1229  W ; 
Fomilridgo,  I'ppor  Pino  riv«r,  in  lat.  66^30' and 
long.  1'2U^:  WbipMw  crck,  heitdwaters  of  the 
SimiIkau)e<'D;  iwiuth  side  of  Skidogate  channel, 
Q.  C.  I.,  a  mile  and  a  half  wofit  of  Long  point, 
Canada. 

Montivaltia  attantica  (Mort.  Bp.)  Lons- 
dale.   (1841.) 

Quart.  Jour.  Qe«>l.  .Sor.,  London,  vol.  1,  pp.  C5-4>7, 
figs.  a,/>,  p.  eTi.  London,  1845.  William  Lons- 
dale. 

Formation :  i^rotaci-ouH. 

L«)catiun:  TimlK-r  cnt*li.  N.  J. 

Morea  n.  g.  Conrad.     (1860.) 

Jour.  Acad.  Nat.  Sri.,  Phila.,  vol.  4,2d  Bcr„1858- 
18G0,  p.  2W).     Phibi.,  1858-1 S60.     T.  A.  Conitid. 

(Biibgeii.  Con.)  Gabb.     (1860.) 

Jonr.  Arwi.  Nat.  8cl.,  Phila.,  vol.  4,  2d  t«or.,  la'iH- 
1800,  p.  301.    Phila.,  lH58-lhC().     W.  M.  Gabh. 

cancellarla  u.   h.   Conrad.    (1860.) 

Jonr.  Arnd.  Nat.  Sci.,  Phila.,  vol.  4,  2d  Ker.,  1858- 
18C0,  p.  TJt),  jd.  40,  (ig.  :ki.  Phila.,  18o8-l8€(». 
T.  A.  Conrad. 

Formation:  (.'r^'tac^otis. 

Location:  Eufaula,    Ala.,    and    Tippah   county, 

mm. 
Morio  (Montf.)  Gabb.    (1864.) 

Geol.  8ur.  Cal.  Pahont.,  vol.  1,  p.  104.  Phila., 
18C4.     W.  BI.  Gttbb. 

(Sconsia)  tuber culatus  n.  h.  Gabb. 

(1864.) 

GeoL  Sur.  Cal.  Pahont.,  vol.  1,  pp.  104,105,  pi. 

ly,  flg.  57.     Phi  In.,  18*^4.     W.  M.  Gabb. 
Formation:  Crota*<'onii. 
Locati<m:  Hulls  Iload  i>i>iut,  Bliirtinoz;  Clayton, 

Contra  Co^ta  county:  n-;ir  .San  Dit-go,  Cal. 

Sffortoniceras  n.  g.  Meek.     (1S76.) 

Rep.  U.  8.  Geol.  Sur.  T«rr.,  vol.  0,  jip.  448,  449. 
Wash.,  1 870.    F.  B.  Mo.'k. 

shoshonense  n.  s.  Meok.    (1876.) 

Rep.  U.  8.  G«»ol.  Sur.  Terr.,  vol.  J>,  pp.  41'.i,4.-rf), 
pi.  6,  flgH.  3a,  e  and  On,  /;.  Wa*h.,  187U.  F.  B. 
Meek. 

Formation:  Cretaceous. 

Location:  Head  of  Wind  rivor  valbny,  Wyo. 

?  vermilionense  (M.  &.  H.)  Meek. 

(1876.) 

B«p.  U.  8.  Geol.  Sur.  Torr.,  vol.  (»,  pp.  450-452, 

pi.  7,  flgn.  2a,  b.    Wash.,  1876.    F.  B.  Sleek. 
Formation:  Cretact^us. 
Location:  Month  of  VermilioD  river,  Nobr. 


Multicresis  (d'Orb.)  Gabb.     (1860.) 

Jour.  Aca»1.  Nat.  Sci.,  Phila.,  vol.  4,  2*\  wjr.,  1858- 
186«»,  p.  401.     Phila.,  1858-1800.    W.  M.  Gabb. 

parvicella  n.  s.  G.  &  H.     (1860.) 

Proc.  Aca<l.   Nut.  Sri.,  Phila.,  for  1800,  p.  307. 

Phila.,  1861.    Gabb  A  Uorn. 
Formation:  Crotaceout». 
Location:  New  Jersey. 

Multicresis  parvicella  (G.  <&  II.)  Gabb. 
(1860.) 

Jour.  Arad.  Xat.  Sci.,  Phila.,  vol.  4,  2it  ^.•r.,1858- 
1800,  p.  4<)1,  pi.  G<J,  figs.  36-.')8.  Pliila.,  1858- 
1600.     W.  M.  Gabb. 

Formation:  Cretaceous. 

parviceUa  G.  &  H.    (l'862.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  5,  2d  sen,  18<;2, 
180.3,  p.  178  [pi.  21  J,  fig.  70.  Phila.,  1802, 1803. 
Gabb  &  Honi. 

Fonnation:  Hii>ceno  [Cretac«ouH]. 

Locution:  Timber  creek  and  near  HuUica  bill, 
N.J. 

Mya  (Linn.)  Eichwald.     (1871.) 

Geog.  Paloont.  B<>nierk.  Jlalb.  Mang.  AlcutiiKhen 
luMfln,  p.  124.  St.  Pt'tontburg,  1871.  £.  Kich- 
wald. 


—  crassa  (Grew.)   Eicbwald.     (1871.) 

(toog.  PaltMmt.  llemerk.IIulb.  Blang.  AleutiK-hen 
Inwin,  p.  124.  St.  Poton-burg,  1871.  E.  Eich- 
wald. 

Formatiou:  *'rptJic<*oui<. 

Location:  Alaskan  i>eninsnlaand  Unga  iKland. 


sp.  nndet.  Morton.     (1830.) 


Am.  .lour.  Si.,  l"t  ser,,  vol.  17,  p.  285.     New 

nav<n,  I8:i'»,    S.G.3Iortun. 
Konnutlon:  [Cn'tacfous.] 

Myacites  (Scblot.)  Conrad.     (1857.) 

Proc.   Ai  ud.   Niil.  S.i.,  Phila.,  for  1857,  p.  166. 
Phila.,  1858.    T.A.Conrad. 

depressus  n.  s.  Meek.     (1804.) 

tlftil.  Sur.  Cal.   Pab'ont  ,  vol.   1.  pp.  51,  62,  pi.  8, 

fig-*.  isCa.     Phila.,  1m;4.     F.  B.  Aleck. 
Fuiinution:  JnrH*ii-. 
Ti«H'ation:  (;en«'M*e  valley,  Phiniaj*  county,  Gal. 

depressus  (Meek)  Gabb.     (1869.) 

Am.  Ji»uv.  Cimih.,  v.»l.  5,  Phila..  1S6'J,  lb70,  p. II. 

Phila.,  lH7n.    W.  M.  Gabb. 
Kurniation:  Jur!U?*iir. 
Luiiitii'ii:  Vi>K-.in<i,  about  thirty  milea  southeast 

of  Wulkon*  lake,  Nev. 

inconspicuus  n.  a.  Meek.    (1877.) 

i:<p.  G«'wl.  Kxpl.  Fortieth   Parallel,   vol.  4,  pt.  1, 
p.  1:j7,  pi.  12,  fig.  10.  Wa.«h.,  1877.    F.  B.  Meek. 
I'ornmtion:  Jnraj*nic 
LiM-:itlon:  WebiT  canyon,  Wasatch  range,  Utah. 

nebrasceusis  n.  b.  M.  &  H.    (1860.) 

Pruc.  Aca«l.   Nat.  Sii.,  Phila.,  for  1860,  p.  182. 

Phila.,  l«fil.     M«ik  A  Hayden. 
Formation:  Jurassic, 
liocation:  South wMt  1mm  of  Black  hilli^  K«l»r. 
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IhO.    M.iik  c  llijrdaii. 


fnir.  And.  Nut.  ! 


i.  CoDmil.  (ItfiiT.) 


-  partenuis  n.  b.  M.  Sl  II.    (1«W.) 


Twoinii  Adu.  ttv-  U.  S.  Geol,  Bn<l  Gw^i.  Bin 
Tm».,  H-  l.>  W-  ■■'il.  '**.  Pl'  ^1  "B"-  **^ 
Wuh.,  ISK-t    i;.  k.  Willie, 


-  BubelUpticuB  M.  &  It.     (18G.->.) 
1'iilik.ul.  I')..  AllMMiri.  19nLit1i»>i<.  <-..iit.  Kdd> 
ml.  14,  S.I.  IT!,  p,101,|il.4.flp.B,n-r.    Wm 


^—  (Paaopoea  ?)  humboldteiula  n.  b. 

RhiI.  Itiir.  Ol,   rilvont,  i'  I,  1,  p.  ^,  |d.  S,  tig. 
VI.    I'hilk.,  IHiH.    W.  M.  QbIiL. 


Myophoria  (Brown)  G»l»l>.    (18M.) 

Oisul.  Bur 

Cul.  I'mlM 

SJ.    PWIfc, 

1W4.    V 

.  M.  Ctb. 

altaa 

B.  Ualib 

(I8«4.) 

,  ».  1.1.  «. 

H.  St. 

11>il>„  iMil 

w.n.omiii 

TriH«r. 

l^CRlLou:  imi.   gl.,.. 

irrri  dlilrkt 

HnnibeMt 

».  Wliite. 

<1875.) 

Bi'l.,  G.^og 

.  mill  a,:.,\ 

Ki|.l.  .nd 

ur.  w<»t  of 

OBP-hlllH 

iwitll    BK-H 

]■■>,  vol.  4,  1 

.i.rMW^ 

1CT,H.  1 

S,llBt.1..A 

WhIi.,  I«I5. 

i;.a.wiiUk 

Ji.n*lr. 

Lu'llliuu: 

'^lup  l^Ku 

■  •M-l,  uM  Hwnoii  roul, 

iViMlrti  nuitc,  UUIi. 

1)  Meek.    {I87fi.) 

YUl.  U,p.I»l.       WVII., 


Uneata  (MQnattr  t)  Moek.     (1877.) 

ll..p.  (Jt.,1.  B.|,l.  Funi„ll.  P.nilk.1.  Tol.  *.  1.*.  1. 
pp.  133,  i:>4,  ]>l.  \'i,  tts/L  3,  3<i.  Wuh.,  1B7T. 
■f.  U.  Mui^k. 

Lucminu:  W-l>or  cai.fuii. 

Hyrtea  (BUbKen.  Tiirto 

IIb1>.  f.  S.i;eol.8qr,  Trrr, 

DfysUt  (Leucli)  Conrail. 

Juur.  .t.«i.  Nm.  [<.'i.,  I'hiii 


LiH'Mirun:  IipUwi>ni^Ch<*kpnlipaini].iiHlK.J'. 

-  parilis  n.  b.  Conrad.    (ISGO.) 

Juur.  .\i'iid.  Nil.  iSvL.  I'hilt.,  vgl.  t,ii  ttt.,  IHW- 
IWD,  IL  -.>n,  pi.  40,  fig.  8.     Phil*.,  1»I»-IW0. 


T.A.f<«iiwl. 

(1877.) 
K-Kiinil.  K»pl.  Funi.-ih  IMnill.l.  v«l.  1,  it.  1, 

F<>ri.iiiti..g:  Cntacu-ow. 

Ltroltm:  Tipinli  ri«ul.v.  Jli*. 

pi..iaB,I37,pl.l^«piO.-ia.     W».b.,l«7I.  F. 

?  pollta  u.  a.  (iftbli.     (18C1.) 

B.  H— k. 

C^.1.  Siir.  (.■•L  l'-l...>ut,.  vol.  1.  p.  ITB,  pi.  30,  Of. 

■    K.,ni»li,.[,MW.-,.i.,^ 

l-^ulion:  )liittlli"ll;  rinjlnn,  <'«l. 

(1877.) 

MyUloidea    (Buhffrti.    BTcine.)   M«ek. 

Itcp.  Of.l.  Eii.1.  rorllill.  P«™ll-1.  v„I.  4,  j.t.  1, 

(IWO.) 

l.p.  m,  13JJ.  pi.  Vi.  tip..  11, 11.,.    w,.*,  wt;. 

tt.'p.  V.  B,  li«i1.  Sur.  Ton-.,  vul.O,p.M,    Wuli., 

r.  a  M«k. 

FumuUhxii.lurMiir. 

LuraiiuBi  Wvl.-nniis-on,  Waml^b  niii|p-,  Vt«h. 

MytiluB(Liiiu,)(in1>b.    (18(!4.) 

Myallaa(rieK..uiiick)Wl,itfi,-l,l.(IM76.) 

Gp.iI.  Siir.  I'al.  i'ulf.ul..  vul.  1,  p.  as.    PiitU., 

mlPsrk.  p.HS.  W.pJi.,  l-;fi.    it.  p.  W1,iir,..l.l. 

(Linn.  tvpicHl.)  Meek.    (1876.) 

nip.  U.  S.  (!..uL  S,.r.  T..rr.,  vgl.  9,  |k  B8.    W«A., 

lield.     (1871!.) 

IsTil.     F.  n.  Sl.'.-k. 

Kop.Un'.  l'iirn.1I.JIoiil.,lu  V.1\uB-l'.ii»  Natk.iiRl 

pMk,|..na.pi.  1,  %.«.   w«h..  i»;«.   R.P. 

Pr.*.  .1...I.  SM.  Soi..  niHR.,  for  1851!,  p.  M. 

whiuwd. 

I'hila..  l^.->7.    Mr'»k  I  lliord'-n. 

Lucfttlim:  firidffvr  mva 


BOYLB.] 
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MytiloB — Continued. 

—^  ascia  n.  8.  G'alib.    (18(>4.) 

Geol.  8ur.  Cal.  PahMjiit,  vol.  I,  i».  IM,  pi.  UO,  fig.   . 

259.     Fbila.,  IKG4.     W.  M.  Galib. 
Foniiatlun:  (.'ri>taccouH. 
LiKvitiou:  Fort  Tojon,  Cul. 

condecoratuB  n.  s.  Conrad.     (1875  ) 

Krp.  Gi'ol.  Sur.,  \.  <'..  vol.  1.      ILilHRh,  lH7r».   i 
W.  ('.  KiTr.     Ap|>.  A,  p.  "),  pi.  1,  fig.  10.     T. 
A.  roiirail. 

Fiinuntioii:  ('n>ta(-n>iL<«. 

IiO<'atioii:  .Snow  hill,  Gn'fno  county,  N.  C. 

homfrayi  n.  h.  (iabb.     (I8(vl.) 

i;«ol.Sur.rul.  Piiloinit.,  vol.  l,p.  2i),pl.  0,  flg.  2.^. 

Pliila.,  1HC4.     W.M.(;abb. 
Format  iuu:  Triawii-. 

Ijocatioii:   Dun  gli>ti,  Seirra  iliNtrict,   Iluuiholdt 
cuuuty,  Nfv. 

humerus  n.  8.  Conrad.    (1K55.) 


Rep.  Kxpl.uml  Siir.  P.  II.  R.  Miwiaaippi  River  to 
Pari  Tic  iK-oan,  A  pp.,  Pn.-lim.  Geol.  Rep.  of  W. 
P.  RIak«',  ittl.,  p.  lU.  Wash.,  18M.  T.  A.  Con- 
nul. 

Format  ioii':  Tortiary  fCn'tacnous]. 

Location:  ( *afta(la  de  lao  I'vaif. 

—  humerus  Conrad.    (1856.) 

Rep.  Kxpl.  ami  Sur.  P.  R.  R.  ^liiwisaippi  Rivvr  to 
Pttcilli-  Oovan,  vol.  ft,  A  pp.  p.  3:il,  pi.  2,  flg.  10. 
WuMh.,  iS'^ii'i.     T.  .\  J'nnrail. 

Formation :  T«*rtlary  [rreta«*oouB]. 

I.o<-ation:  C-anu«Ia  dolas  Wvas. 

—  humerus  ((Jon.)  Gabb.     (1864.) 

Geol.  Sur.  Cnl.  Paloont.,  vol.  1,   p.  184.     Phila.i 

IhCA.     \V.  M.Gabh. 
FiimiMtion:  C'n«tar«'iiiw. 

—  lanceolatus  (J.    Sowerby)   Whit- 
eaves.     (18K1.) 

Go«>l.  ami  Nat.  Ilitit.  Sur.  Can.  Mi'h.  Fo.-w.,  to].  1, 
pt.  3,  pp.  2-Xi.  2-'{7,  pi.  31,  flg.  7,  7u.  MoutnNil, 
IHMl.    J.  F.  \Vbitcavc8. 

Fonnatiou:  rrotureou"*. 

Location:  Shin^rlo  l^ay,  Skidogate  inlet. 

—  meekii  n.  8.  E.  <&  S.    (1857.) 

Tranii.  Acad,  t^t-i.,  St.  Louifi,  vol.  1,  lHr>f»-lHfiO,  p. 

40.     St.  I^uiH,  1K'»r»-l^04i.    EvauH  &  Sburaanl. 
Format  io  n ;  ( Ye  t  accou  •«. 
Location:  Morcau  river. 

—  multlstrlatus  n.  s.  Meek.     (186^1.) 

Geol.  Sur.  ('ill.  Paloont.,  vol.  1,  p.  4!»,  pi.  7,  tig^. 

7,  7/1.     Pliilii.,  Mnj.     F.  It.  M«'ok. 
Fonnatlon:  JuriHwir. 
Location:  Gcncit<*i'  \all<>y,  Phnna*!  county,  Cal. 

—  nasutus  u.  s.  Conrad.    (1875.) 

Brp.  tJ.'.l.  Sur..  S.  C,  vol.  1.    Habinh,  Ih7.'».    W. 
C.  Kerr.     App.  A,  p.  fi,  pl.l,fig.U.    T.  A.  Con- 
rod. 
'  Formation:  Crrtncpom*. 

Location:  Snow  hill,  Green**  county,  N.  0. 

—  obUvlus  n.  H.  Whitfield.     (1885.) 

Mong.  I'.  S.  (]vo].  Sur,  vol.  9,  p.  (;i,  pi.  17,flg.  h 

Wanh.,  IMH.*).     R.  P.  Whit  tie lil. 
Formation:  iVetacotiUR. 
Lo4*ation:  Pltn  of  the  Rot.  G.  C  Pcham-k,  near 

Marlboro,  N.  J. 


Mytilus— Continued. 

paupercnluB  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paloont.,  vol.  1,  p.  lOT,  pi.  M,  flg. 

105.    Phila.,  lX(i4.     W.  3L  Gabb. 
Formation:  Cret.ireou». 
litM'Htion:  W(>Pt  of  Martiooz,  Cal. 

pauperculus     (Gabb)     Whiteaves. 

(1879.) 

Geol.  Sur.  Can.  3Iif.  Fww,  vol.  1,  pt.   52,  p.   167. 

Montreal,  1H79.    .1.  F.  WhitcaTea. 
Formation :  Cretaceous. 
Location  :  Sucia  inlands. 

pauperculus  (Gabbf)  White. 

(1889.) 
Bull.  U.  8.  (Jeol.  Sur.  No.  51,  p.  38.    Wash.,  1889. 

C.  A.  White. 
Fonnation  :  (*retaceoua. 
Locatiou  :  Sheep  Jack  island. 

quadratus  n .  8.  Gabb.    ( 1869. ) 

Geol.  Sur.  ThI.  Pahimt.,  vol.  2,  p.  191,  pi.  31,  flg. 

87.     Phila.,  1809.     W.  31.  Gabb. 
Formation :  Cretu«^(!oUH.. 
Location :  Martinez  and  Tuscan  Springs,  Cal. 

;  semiplicatus  n.  8.  Koeiner.    (1849.) 

Tex.,  pp.  4{«,  4<XJ.     B«»nu,  1849.     F.  Roemor. 
Formation  :  CretAci>ous. 

Location  :  Itavine  on  the  Guadalupe,  three  miles 
below  New  Bruunfels,  Tex. 

semiplicatus  Roemer.    (1852.) 

Kreido  von  TfX.,  p.    .W,  Taf.  7,  flg.  3.     Bonn, 

1H5'J.     P.  Ro«'mor. 
Formation  :  Cretaceous. 
.L<H-atioii  :  Ravi  no,  three  milos  from  New  Braan- 

fils  on  road  to  S<>giiin,  Tex. 

subarcuatus  n.8.  M.  &  II.    (1856.) 

Proc.  Aca«l.    Nat.  Sci.,  Phila.,  for  1856,   p.   278. 

Phiitt  ,  18.%7.     Bleek  Si  llayden. 
Fornwtion :  Cretaceous. 
Location  :  Dog  rivor,  near  mouth  of  Judith  rirer, 

Nobr. 

subarcuatus  (M.  <&  H. )  Meek. 

(1876.) 

Rep.  U.  8.  Geul.  Sur.  Terr.,  vi»l.  9,  p.  69,  pi.  38, 
fiS.'in.h.    Wasli.,  IhTO.     F.B.M«>ek. 

Formation  :  Cretaceous. 

Location  :  Dog  river,  near  the  mouth  of  Judith 
river. 

subarcuatus  (M.  &  H.)  Whiteaves. 

(1885.) 
Geol.  and  Nat.  Hist.  Sur.  Can.,C^iut.  Can.  Paliw 

ont.,  vol.  1,  pt.  1,  p.  M.     Montreal   1885.    J. 

F.  Wliiteaves. 
Formation  :  Cn>taceous. 
Location:  Sahkatchewan,   eight  miles  below  tliv 

R(h1  Deer  river,  Cauaila. 

subrectusu.8.  Eichwald.    (1861.) 

<}eog.  Paleont.  Benierk.  Ilalb.  Mang.  Aleutischen 
Inst'ln.  pp.  184,  185,  Taf.  1 6,  flgv.  1,  2.  St. 
Petun*burg,  1871.    K.  Eichwald. 

Formation  :  Cretaceous. 

Location :  Alaska. 
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MTtUos— Cod  tinned. 

taaalteata  n.H.  KoemcT.    (ISVJ.) 


(IS52.) 
R,  Tuf.  1,  BgL  I3u,  I. 
Bmiii.  I».'.;1.    r.  Ki-'iH.  r. 
Tumiilliu :  Ctctsi-niiu. 
t'lnUau :  Fmlnrklwliiirii,  Tn. 

wlllto{s«.Wbitfio1(l.     (18T7.) 
TI.a.<itogt  •adlA"'!.  >^r.  It.^Uy  Xt.  rrcteii; 
rraliiu.  U"|^  r.> 


ItfluM. 


Fomiulon : . 


-wMtei    WLitflald)  Wliite.     (18M0.) 


? Siiy 

(1«20.) 

Am.  J"<ir.X.l., 

iKill.      ThuBI: 

..a.  Srw 

ll.t'd, 

[■omiiillou :  Al 

minin  [rreuu 

nbill,  X.  J. 

Naidea  fmibjirn 

n.  Sw«Ln.)  Muck.    (1876.) 

K^..  i;.  n,  i:.^! 

Sur.  T.-rr.,  v, 

».,.-il*. 

Wial., 

1«H.    K.  B-Stf-li. 

NasMd-iiiu.) 

;aM..    (IWJ4.) 

riiiiB., 

■I>K 

n.«.(.iabb. 

(1804.) 

C«l.  K«r.  (.-..I. 

I'jik'.nil..  T..I. 

1.  ^  w.  pi 

IS,  flg. 

Al.     PJilli.,  < 

ih. 

l..i.-«U« :  Bull 

ll^-d  p..],!!, 

™r  HnrU 

«,  C»]. 

ETaUoa[Um.]M>iriuii.    (Ix:i4.) 


Natlc  a — C  u  11  ti  D  ued . 

abyasioaii.  a.  Uurton.     (1831.) 
Hjuup.  »tf.  noMi.  CkL  Or.  U.  3.,  p,  U^  pi.  U, 

Kk.  U.    rfaiiiL,  l]«t.    S.  G.  Uurtoii. 
FutmiilKin:  <.'n!immni(. 
Lucmiluu:  Pmitioblutt  Al>. 


-  aontlBpIca 


,  B.  Sliumard.    (185U.) 

M.  fjinlB,  i>.l.  1,  IfSS-lMO.  rp- 
ouia,    la:«-18U).     B.    F.   ghu- 


tt^fJ.    ¥.  U.  Ui^'k. 


Pf«.  A.iut.  X 
3'H.     Phil.. 

..  s,-i..  n.ii^,  f«iMi,p,„3(a, 
mi.  ii-.M.G»bb, 

lacMOi. 

alveata  a 

Bep.  K,p1.  .ml 
PmilK:  0.nm 
1'.  niako.piU 
nJ. 
FuniHtiou:  Tt 
lAHUtiuli;  C:>flJ 

a.  Conrad.    (V^.) 

;  Apii.  rreliin.  <]«ol.  Rap.  of  W. 
p.  lu.    W«l,..  Wis.    T.A.Coa- 

llu;|C»Iu«ilu]. 
lo  <lv  lu  Una. 

alveata  Conruil.    {18r>6.) 

Rip,  Ki,.l- .1.   l<ur.  P.  K.  U.  MlMiHFrpi  BiT«to 
P.^illr.k.,.u,  T„l.  !..  .tpp.,  p.  3J1,  pi.  I,  (Igi  S. 

«™.     WH,h.,  i-.'ji.    T.  A,  (V.iiraiL 

Liirilliuu:  C.riuil.  ir  lu  l-riu. 

?  ambigua  ti.  s.  M.  &  H.     (1856.) 

Piw.   Aiiu)    NsL  Sd.,  11.il*.,  for  1830,  p.  U. 
FI.II...  IsST     A«k.llI>j.lou. 

Lp*-utiuii:  )lur™ii  Inilliie  iMM,  Krbt. 

collliia  n. 

H.  Conrad.     (1857.) 
>I«x.  lluiind.  ftir.,  Tol.  1,  pt  1, 
r,R,,  "^  (..    W«h.,  1»T.    T.  4. 

gibbosa 


I.  H.  &.  M.    (1854.) 

*n.  uid  »-l.,  To1.e,n.iL,p. 
1-^.    I^iubrldgt  Mid  DMtiHt, 


Lea)  Cimrad.    (1S».) 

Su     P.  IL  R.  MLja[*lp).i  RlTBT  M 
III,  Ap|>.  Pnilliii.  Owl.  Ifa>p.  of  W. 

Hui..  p.  in.   wuh..  leu.  T,  A. 
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ITattca— CoDtluoed . 

Infraoarlnata  a.  b.  (iabb.    (1861.) 


LucMluu^  CriMwlcki,  N.  J. 

—  71elllan.B.  H.  &W.    (1877.) 
Bcp.  G»l,  £ipl.,  Vart[ilh  Pmllcl,  to).  4,  pt  2, 

yf.  298,  »9,  pi.  T,  Bgi.  IS-Sl.     Wuh.,  18IT. 
Hitll  ft  Wbtineld. 
ForrikUini:  Trluilc t [Junuaic). 

rangs.  t'toli. 

—  moreanenals  n.  n.  M.  A.  H.    (1856.) 

Froc.   And.  Nat.  ScJ.,  PLlla.,  r«  1Sd£,  p.  G 

Formllion:  CcfUwoiu. 

IwntluD:  Horiuia  trHltDK  p«t,  Hebr. 

—  obUqnata  u.  s.  H.  &  M.    (183-1.) 

M«i>.  Am.  Aciil.  Aiu  iiiut  Scl.,  •al.  R,  n.  ■.. . 
aai,  pi.  :t,  tig.  I ,  n,  a.    Cgoubrlrjgii  uid  IVntui 


Loulloii:  Grwt  Iriid  of  lh»  Uiwuri. 
obUqnata  (H.  &  M.)  Meek.     (ia"i!l.) 

Ki).!.  E.j»-1„  U.  Y.  HIdJ,  1..  1S4.    Tmobi«. 

1K->a.    r.  B.  Ilcck. 
VMrnmlloD;  Crr'iur.njiu. 
I«iiiIlun;THOcr<«kiioBtlin  Aa<inllKiru,Ul 

occldentallB  ii.  a.  M.  &  H.     (1801!,) 

Pb*.    AouI.   KBt.  &:l.,   Phlla.,    fur  ItM,  p.    04 

Pli[]ik.,  Tal.    Ihi'k  ft  llHidfD. 
Fumwdon:  Crrliire.™. 
LontJgu:  Huima  tradlni;  pi»T,  Niibr. 

MUtes?  Cunrad.    (18ot.) 

It"p.  Kipl,  and  Siir,  P.  R.  K.  Hiwlwfppl  Riv«r  l> 
PBciB.' Omn,  Apc,  l-Tpllm.  fimil.  Hep.  gf  W 
P,  ni4.1ic,lW.i>.l(<.   Wn.li,l«fl.   T.A.Ouiitwl 

Looili™  :  t-UlH.!:!  At  1«  llv«. 

oetiteB?  Cunmit.     (18.56.) 

Brp-  B»t>l-  '""•I  Sqr.  I".  K.  11.  llWlnBljipl  Rlvn 
loPsrifM-  (fcniti.vnl.  fl.A|P1>.  p.  :WI,  pl.L.flg.  T 


Natlo  a — Co  ntin  ned. 

—  pedemalia  Boemer.    (1852.) 

Krelde  TOD  Tm.,  pp.  ii,4*,Ttt  *,  Bg*.  !•,  ^ 

FoTiHlloa  :  Ctclnmou*. 
Lnrmlign:  Fiedcricktljurg,  Tni. 

—  petrosa  n.  a.  Morton.     (1834.) 


LoCBtlnu:  Fredi'Mi-kBlintg,  Tni. 
—  prsesrandlB  Boemer. 


—  subCTaBBaii.H.     M.  &H.     (1856.) 
null..  isjT.    x,fk  X  iiiidun. 


«.  Cotirad.     (18-~>7.) 


-  tuomeyaua  ii.  b.  M.  &  H.    (]KJ6, ) 


d..i 


1.1,  TwI.  I  Imii),  (lif.  1 


-  (Iionatia;  rectUabnim  ii.  a  Conrad. 

(1858.) 


-  pctludlusBformla    u.    n.    H.     &    M. 

(1851.) 


twi.  ISS.'i.    Hull  £  Ml 


-[Linii.]S«y.    "(Ifffl),) 


ir.  H-L.  W , 


S.  J. 


-  ?pedemaUs  n.  h.  Biienier.     (184!).) 


—  up.  iindi't.  Slor 

Am.  J..nr.  Kri..  In.  mit..  •< 
H.i.fii.  IkW.    a  «.  Jl.tfliu 
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Natioa — CoDtJDued. 

ip.  undet.  Tiooat.     (1840.) 

Fifth  &">!.    Rfp.  T'lm.,  V.  M.    Xiuii>IHe.  1»W. 

Punnuion  :  IVIwioui. 
I*™tlun  :  MQ.Valry  counlj,  Tent 

Forbea.    (1M4.) 

QUMt.  Jwr.  G">1.  1^.  LoDdoD,  toL  1,  p.  eu,  BR- 
»,  p.  la.    LoDdon,  ISU.    EclHird  Vurtow. 

F'-naiMI'n:  Cnlwvrnin. 

Lncallim:  Noir  Jciw)'. 
up.  undet.  BoonieT.    (1819.) 

Tpi.,  p.  411.    Biiin,  IHD.    r.  Bogurr. 

Furnutl'pii :  OrftAfp'roH. 

Liutt.uit  FrHltiickeliiiri:,  Tri. 
up.  undet.  Koemer.     (1852.) 

Kni<lrv<.iiTri.,p.U.    Jkma.l»6i.    FBumer. 

l.un>liull^  Fr«Iu'ri>:krd>U[g,  Tel. 

Bp.  iindet.  Oireu.     (18ti0.) 

K>.'..ii4  K<-p.  G'H.i.  RhcAA.,  pi.  e,  nc.3.  Pb[ii„ 


•ml  m  r'Hirtli  »hI  tirnin.I  >  hiir luilo  iig^ 

Bp.  uudrt.  WhiteKres.     (ItC-l.) 

fin.t.  fur.  0>i>..  It<l|^  l>r<iE-  for  IHTII.  l>i:4.  p.  SIM. 
H»iiir->1,  i*'*.    .1.  F.  WMienTHu 

Lurati'in:  lialiriaU  MuiI. 

(Adanaon)  Wbito.    (1889.) 

Bull.  r.K.(l .8<ir.,  N<>.ril,{i.4S.    WiuA.,1889. 

CA.Hhil". 
Funuillriu:  rMiirfiina. 
Lurtllun:  ^Ih-cji  Juk  liUnd, 
H-aUcina(CJrny)(Jnl.b.    (IRftl.) 

li.'-.l.  Sur.  rill.  l'>l«.Hit.,  •••).  1,  |>.  no.    Plilli,, 
IKfit.    «.  M.Unlili. 

obUqaa  ii.  s.  Unl>b.    (1801.) 

(iml.  fur.  r^Hl.  INiIfi.iiI,.  vnl.  I,  i^  lii^t  |>1.  si,  flic 
11^.     Iliilii.,  1-<M.     W.  M.  IIiilili 


NautUna— Con  ti  d  ue<l. 

bryanl  n.  a.  Gabb.    (1876.) 

Pr.--.  A.»J.  NM.  Sri..  Phil*.,  for  unn,  p.  V7!. 

Fl.iJ>..  ieT«.    W.  ]l.  (iil.b. 
Furiuili'.ur  Crtlvniiii. 
Li.ili'™:  Vincuullown,  X.  J. 

campbellin.  b.  M««k.     (1861.) 


laicniiiiiii  KiHB'.iL*,  rtttrrn  than  ot  VuunntH 
I'loul. 

campbeUl  Meek.    (1876.) 

Bull.  U.  &  lln.l.  iindi;iK«i.  JSiir.  T«rr.,  vol.  J,  Ko. 

4.  P.i;:i.M.  Mi|pL:1.3a.    Wuh.,  UTiIl    F.  B, 

Jl.nJi. 
Fumultnnr  CrtUmiiifL 

campbeUl    (Meek)    White«T«B. 

(1879.) 

Cul.  Sur.  Cu.  1I<ilFom.,toI.  1,  |it.l,p.M,pl. 

11,  llBi-a,  X*-    Moutrf^,  18T».    J.  F.  Whll- 


«l<]r  utlL'TBiby  iiluil;  Sues  liluidi. 

-dekayl  n.  a.Uortoii.    (IS33.) 

Am.  J.iur.  M..  lit  Mr.,  vol.  £1,  IK  lal.  pU  H,  D) 


— dekajl  UortoD.    (1834.) 

Sj-liop.  OrK.  Hru.  In-1.  Gr.  C.  S,  p.  3.1,  pi.  »,  Kb. 
4,  pi.  1»,  tig.  4.     Iliila.,  Ih:)!.    8.J.  nariwi. 

Liriiiigii:  Ni.Dn»<utl>  nd  lhirllnKt.>i>  nwitlms 
N.  J.;l'ritirii-lilul[,  Alu. 

—  dekayi  (Hurt.)  Heok.    (185!i.) 

Sipiilin.i-i   T'-rr.,  «•■!■.  rmjt.  AMiii.  iikI  a»liii. 
Kipl.  Kipfil.,  II.  V.  IliiKl.,  |i.  ISA,  pi.  a,  iIgl  B, 


—  dekayi  (Mortoii)  (ia1ib.     (187(5.) 

IV..-.  A'U.I.   Sal.  Sri.,    Phil...  fur   lli;il.  p.  «7. 
Fiaiti.,  1i-T<).     W.  i,.  ilnbl>. 


NauUluE  [LiiiTi]  Morion.     (IKH.) 


■  (I.illli.t.vpivaljMi'ek.    (IKTH.) 


Ib'l..  t.'. 


,  I"l.  u. 


Ii^n.     K.  B.  M«4i. 

alabanwuBla  n.  a.  Morton.    (18:il.) 

Syii.ip.  Ofb.  IIc-iii.  rn-i,  ijr.  f.  A.  [i.  :si,  p].  Id,  ] 
I^K. -i.     11>il>..  IMl.    M.  a  MoTt.m.  j 

FoniiKlinii:  S««  IVMMWiiHrT.Tttary.J 
LohIIud:  NfarUlailiiniF,  Ala. 


— dekayi  var.  montanaenKto  n.  rar 

Mefk.     (IHTlt.) 

Bi^p,  r.  M.  liri.l.  Mar.  Trn.,  n.l.  R,  p.  tat,  pi.  n 
Hi.-.  ■-■iM.    W.Tifli.,  IKTil    F.  D.  N<«k. 
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Naatllus— Continned. 

BDclaiuiB  WhiteavM.     (1S84.) 


Whitfield.    (1880.) 

■1^  *».  44.^  |.l. 

i«,  Up.  10, 11.    w«t.,we«. 

ii,i',wi,i.n..M. 

LocU-n;  (h.  Ih.  CliOfcniu,   rl 

pr,  D«r    lU,.td 

cmk,  Bl*-K  hJIli,  I)«k. 

elagaas  (Sow.)  Roemer 

(1»HI.) 

T«.,  p.  *IS.    Borm,  194B,    F.  [tc 

Fonnmliou;  Ctelmreouii. 

■..liC^I..  T.<, 

elegaiia  (Sow.)  Roeiiior. 

(1852.) 

KreUs  mo  T«».,  p.  31.     Ikinn,  1 

142.     F,  RiK.- 

ImliNii:  WitrrOll  of  llic  r.iiodi 

niiM-lo»N..w 

BniinfrK  Tpi. 

AleBaoa  (Sow.)  Meek. 

ISTB.) 

Btp.  C.  S.  iitel.  Snr.  T.rr.,  tol. 

9,  pp.  iao-m}, 

pi.  8,  So.  2a-c.     Wuh..  fKTfi. 

Locatloo^  (.'liippPiTi  pi'fDt,  Moul. 

-degaiui(Sow.)Ual.b.    (1876.) 


eleg'uia  vat.  nebroscensla  n.  var. 

M.  &.  U.     (1863.) 
Prw.  Ar»d.    NhI.  S.I.,  riill».,  fr>r  WC2.  p.  K. 

Pgrtutlon  :  CkImtuub. 

LocAiliin :   C.'liipp«w*  polut.  Dear  Furt  l>efi(uD,  on 


bolav  nrvlli  Furluga,  ('(nadi. 

mnlticfuneratnB  ii.h.  Gabb. 

Oml.  Sur.  Cut.  IVIeoDl.,  to],  1.  p,  ai, 
•      *,S.    Phiiii,,  ISM.    W.  M.  Gfthh. 


<ul«r  A1Jiri.rd]».>. 
t«zaiiUB  u.  a.  Shumard.     (185».) 

Triw.  Ac»d.  8cl.,  91,  Lwitu,  tnl.  I.  IHSB-IWli,  |>. 
no.    ft.  Lonli,  l>tiS-l(>GU.    B.  T.  RhaDun], 

LomlUin:   Nuc  Aiinllu  ami  Blurbof  Bnil  riv«r. 
ill  (ln.jmu  raunly.  Tf,. 

taxanns?  (Sbum.)  (Jabb.    (1864.) 


wUtneyiti.  a.  Gabb,     (1964.) 


gimplez  (>Sow.)  Koemer.     (18.'i2.} 

Ki*id«n>iiT<:i.,  p-^.    Il<inii,  Itl'iV.    F.  Uoemrr 

[Acatiuu  :  WiiliTfall  i.f  tin  Uiwlatupv  l».|.nr  Bfi 


I.  WbileaveB.     (18T0.) 

Fow..  lol.  1,  pi.  i.  ig^  •Jl-'.'J, 
:      M^nll^l.    IbTU.      J.    r. 


n.  a.  Hill.     (1889.) 

•  neul.Snr.  Tei.  Bull,  Ki>.l, 
B.  T.  Hill. 


—  sp.  nndet.  Uabb.    (1876.) 

Pr™.  AiMl.    S«.  Sot.,  riiila.,  for  IWll,  p, 
Phil!.,  1 11711.    W.M.  Gallic 

—  sp.  nndet.  Wbiteares.     (18Tt;.) 
Montrinl,  IKR.    J.  F.  WliJKaiu. 


NMera  (Gray)  Ehnmard.    (1861.) 

ym.  Borto.i  S..0,  Sal.  Hist.,  >ol.  S.  IWI,  vm,  j.. 

alSBfoimls  n.  a.  Slmmard.     (1661.) 

|i.  ^n.     H-ot'ii.  Iliii:!.    B.  F.  Shumard. 


-  doIalveafbimiB  n.  a.  Oabb.     (1864.) 

fi.H.1.    Silt.    C«1.Plll™il.,T0l.l,p.llia,pl.'«,[i,;. 

IS...      riiila.,  IH-4.     Vf.  H  Onl.K 


BULL.  102 13 


iBra — Cuntiiiiied. 

-  glbba  a.  a.  EichwnM. 


NOKTU  AMERICAN  MEriOZOlC  INVKBTKHHATA, 
1871.) 


It.  A1*iil 


iBiirIn,  n>.  I(».1T<^  Tnf. 
JManbarf,  1411.  K.  KM 
FumuUlioi:  CntMnani. 


u.u. 


I complezloostata  u.  a.  Gsbb. 

I      (1S7C.) 


i*ld. 


.a>l.  Niii. 


,  I^iln 


FonutloD:  CnUnom. 
Lontian   rniontowD.  \it. 

graudicoBU  n.  b.  lialib.     (lRli9.) 


VorDiillun   ianmic.  I 

LoulioD   XpdnlrrTillfy.BlvkblllaDnli.  | 

longiioitra Whitfield.    {18«3.)  j 
Kn\  <;-•].  Diui'k  aii[*  ui  D>k.,  ]>. »;«.  j'l.  \  (tg. 

X..    Wnrli.,  IWO.     II.P.VhitHrld. 

7ungiUDa:  JariMlD.  | 

LmUIod:  TliH  "ni'ir  tullrj,  B1«fk  1iill<.  j 

—  moie«ii«iiBls  (M.  A  II.)  Meek.  , 


moreancutdB  (H.  &  U.)  Whillielil. 

(18t<0.) 

Bt|>,  (itol.BlbkHIMii.if  Unk..  I14JII.  |,l.  II.  tlii;. 


mor«aiieii8l8  (U.  Jli  H.)  Wliitruve 

(18»5.) 


LwttlOD   CollodauDilcin-k.  JhuM 

moTtoni  Uubb.    <18B1.) 


t.  Kii'liwald.     {lifil.} 


F..tmiit>.m.n 

—  striata  n 


-venttlcOBa  M.  Aill.jMuuk.     (IHTli.) 


Lu.ati.'u:  U..rwi  rli.T,  IWk. 
Heithca  (UruuL-t)  Coirnul. 


-  oocldeutalis  a.  s.  Conrad.     (1650.) 
rrw.  .\»d.  >'M.  Set.,  F 


..   t>-l  1BM-1BU,  p 


LodtloDT  ;[teiu]. 
ooddeatalla  Conrad.    (1^7.) 

Xap.  U.  &  and  Mi'i.  Iluuiid.  Ear,,  vol,  I,  pt.  I, 
I^  l.''^  ISl,  pi.  ^  flgi.  In,  b.    VUb.,  ISST.  T. 

TomiilioB;  CreUceoui. 

I.ocaHoD   BM«»nEIPB^}andFrui.l.ia,T«,. 

quinquecoHtata  (Sow.)  Whitfield. 
(1885.) 

XiMg.  U.B.GroLSur,,  toI.  S.pp.M,ST,pl.S,n^. 

13-14.    W>»h.,  1«B.>.    B.P.WLiin«liL 
ForauUoD    DisUuoul. 

Lonliun    BurliDgtou,  llnlnidrl,  >'rP>ibold,  Unl- 
In  111  1,11 
—  texana   Boem.)  Conrad.    (IttST.) 

R.,^  V.  I*,  aiirl  Mi'I.  IW>uiirl.  Srir..  Till,  1.  IK.  1,  p^ 


l.i-'aliun;  Belwfrn  I^l  ["vn  aitd  rnintna. 
Nemoarca  n.  n.  Coiir«d.     (18li9.) 

Am.  .Imir.  Conrh.,  ni]  ,1.  I'liiln.,  1MB  I8T11,  p.  tt. 


r'imrnd.     (1869.) 

CiMkh.,  Tol.  :i.  Plilta..  l-JS-lKTn,  f. 


(CoD.nvhiraeld.    (1883.) 

Muug.  U.  S.  U.ul.ti.r...Ml.g,p|i.sii,8T,pl.l2, 
fii.-!:.  s-lU.    UVI1.,  l.-r^.    K-KWUiLBuld. 

1.^:11101.:  lUJJuiilJi'UI,  Mi  n«ir  Ki'nwn,  K.J. 

NemooardiTiin  (d.  buIi^u.   Ueek.) 

(Ib7«.} 
■Up.  L'.  A.  Grgl.  81 
ISTIV     K.B.Msi 

Ncmodon  u.  g.  Cuiiriiil.     (1869.) 

Am.  J."ir.  I'uu.  h..  ™l.  a.  Phila.,  1(4!^  MTOi  p. 


ir.Tcrr.,»oL9,p.lCT. 


'■] 
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Nemoaoii— Continuml.  '  Noptunoa  (Bolton)  Gabb.    (1860.) 

ugTdatam  Gabb.    <1876.)  |        J™'-  ■*»"  K"-  B=i..  Pbir*, ™i. 4.  M «r., IM*- 

Prw.  Aowi.  NM.  M.,    Plilln.,  for  1B7C,  p.  31B.   '  ""'  "  '"'    '"■''*    "^"■--"^■^     «   "  '-•■'- 

iliito.,  18T«.    W.  M.  flnbb. 

angulatum    (Gabb.)    Whitfield, 

(1885.) 


-curvliostrian.  8.  Gabb.     (1)464.) 
0»1.  Sqr.  (.'■1.  I'llcout.,  lol.  1,  r.  88,  pL  I)'.  liE.  • 
;17.    Philii,,  1864,    W.  M.  Gal.l., 


flg..  6, 


I.,  lgs^.   R.  r.  V 


brerlfrona  n.  ■■  Conrad.  (1875.) 

Kep.  Owl.anr.,N,C..vo).I.  K»li-ittl',  l«^ft. 
C.  Kmr,  App.  A.  p.  4,  pi.  1,  fig.  l.'>.  T.  A,  f 
nd. 

Locution;  Snow  hlll.Gr«n(cnunl>,N.C, 

bievlfroiia (Cod.) Whitfield.  (188j.) 

Itoag.  U,  8.  Oeol.  Sur.,  vol.  »,  pp.  85,  8«.  pl.  1-', 

Bga.  1,  U.     WmIi.,  18M.     E.  P.  WlltlllrUl. 
FormitloD:  CrttKiooiu, 
LocUlota:  HKdiluDBdil,  N.  J. 

enfalenaU  n.  a.  Conrad.    (1869.) 

Am.  Jonr.  OVnch.,  lol.  6,  Phll«.,  l861<-18T(i,  p,  in 

pL  1>.  Bg.  la,     I'liita.,  1870.    T.  A.  Coiinul. 
Fonii»tiuB:  CrelMcoiu. 
Locitlon:  HaddDnfleld,  N.  J. 

eufalenaia  (-Gabb) Whitfield.  (ISSO.; 

UoDg.  U.S.  G.ol.  8ur.,Tol.  »,  pp.  M,  81,  pi.  12, 
Bgn.  3-a.    WMh.,  IBB-'i.    K.  P.  WhWHW. 

Locution:  Ilolmdel  Mid  HsdUuBBBld,  H.  J. 

Sacbeil    (d'Orb.    sp.)    WhileaTea. 

(1884.) 


fiaobeii    (d'Orb.    ap.)    Whiteavps, 


I.cH-iiliun:  Cow  crerk  Shuta  rnDotr,  Cal. 

SraciliB  n.  a.  Gabb.    (1864.) 

a.   Phiio..  18U.    w.  X.  (laiiii. 

Uo«t,  Cal. 

gracIUaGabb.     (1869. 

i:*j|.  Si.r.  CbL  l-aleonL,  lol.  2,  p.  HB,    Phil-., 
1883.     W.  M.  fl«b^^ 

LuciIIod:  CsIlforniiL 

hoffamnnnil  n.  a.  Gabb.     (1864.) 

Gaol.  Bur.  (.'si.   I^IfddI.,  vol.  1,  p.  9ii,  pL  18,  ng. 


-  impreaaa  n.  s.  Gabb.     (i860.) 
Jour.  Ac«d.  \.l.  Scl.,  PhilB.,  lul.  1,^  vr.,  1 
1««I,PP.  380,  KW,  pi.  ea,  flg.  t.    Phi]*.,  1 


-  perforata  u.  a.  (iabb.     (ISM.) 
Gifd.  Siir,  Col,  Psleonl.,  lol,  t,  p.  Nil,  p],  in.  fig. 
S-J.    I-biln.,  1884.    W.M.Cibh. 

-'  ponderosa  u .  a.  Gabb.    ( 1864 . ) 

<;™I.Siir.  Cl.  P«lei.iil..  vol.l.p.SS,  pi.  18.11k,  a8. 


-  ?  Bupraplicatan.a. Gabb.     iltOU.) 


Bulcatlnna  (C   &  S.   Hp.)    Meek. 

(1S76.) 

16,  fl(>.  Sa,  ^.     tt'««l..,  l8Tr,.     F.  11  Jl—k. 
FoniiHtlun:  (IruUreous. 

nttj  Dlln  iibo«  ita  muulh. 

vaucouverenala  (Meek  ap.)   Whit-     (Tritonofiiaua)  oretacfta  n.s.Gabb. 

eave«.     (187ft.)  ,      (i^ja.) 

G«ol.  Sor.  I'»ii.  SI^s  Fi".,  'ol.  1.  pi,  2.  pi^,  li;:i,   |  ^,_^^^|   g^^ 

164,  pi.  IS,  tlB».  1,  lo.    Monlreul,  1R7H.    J.  f.  I  2,,^  - 


^•uluiwnifid^uf  i>ruiiiu'i>dHHd,  i  Neptuiiella  u.  aubKvii.  Meolc.     (18TB.) 
ar   and   BlBudcB  lulnt,   Vaucuuvur  Ibp,  U.»,  Uiiul.  Sur.  Tur.,  t«1.ii,|j.UI.    ViUb. 

lB7(i,     F.  B.  Uvak. 
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Neilnea  (Defranci-l  Ciiiirail.     (W 


[■ru.ini. 


L,«»llon:  Krodn-irktbuig.Tun, 
-aCnSRoemer     (1852.) 


?  anguUliiiafCutilloaml  llaruena.) 
(1877.) 

Ann.  Mm*!.  Nin'.Mex.,T«uo  l.in'- W'l.sni  Ipt 

as,  SB.    Kni<v.  lnVT-lHTB.    SI.  llnrr.'tiL 
Fumutivii;  nrrini-i'onK. 

Lofullnh:  IlnMnni...  iiWt'uf  Mtcbcmjii;  «iem 
■)f<Viilio»iiiHp».  M'Xl"^ 
aaBtinenBls  a.  h.  Kuemer.     (IKW.) 

Pnlc-unt.  AbliiDill.  VU.rI^r  V^ai,  H-tl  *.  p.  IV, 
T.f,l|«ii;.(i«.''.  l«.Tlii,.lWH.  K.ll™.n,«- 
Fpri,m<inn   l-r-ur^o-.  ■ 


Nertnea— Con  ti  Diietl . 

hierOEliflca    (Barcena)    Ur<]aiEa. 

(18KJ.) 

TumB  7,  P.SM, 


Moilcu, 


maudenaea  n.  a.  Whiteavea.    (ISM.) 

<<i-il,  ftnd  Nae.  UiM.  Sur.  Ojui.  Mi*.  Fum.,  ml. 
1.  Pt  3,  pp.  214,  IV,  pi.  2T,  ««».  i,  ia-d.  Hon- 
IrMl,  IBM.    J.  F.  Vlillmn. 

LipmlioL!  EvL  rail  or  Msud  [•mud,  ai-pnnU 
I.rmdin|[  irUud,  In  tikUIOEalv  Met. 

BchotUi  n.  fl.  Connul.     ( l«ri7.) 

H.'p.  II.  a.  itid  Uh.  Ik>iind.  Hnr..  v.iL  1,  pt.  3, 


—  caatlUl  Itni'criia.     (IKiT.) 

Aon.  Mn».^Sllc.H".,T.m»l.l>^.aH'.l!lll,flg-• 
l^M.    M«*.-..,  1MT-1H71I,    M.  D.rr«D., 
Fimnnlinn    CreUcwM.  ! 

LorotloBt  HilK  «f  QuenUro.  Xurrlua.  IIkl>l«.s  j 


lo,-.lkin:  A.liil>n  ud  Kln-..n.  <\».l,"n.™  dii- 
—  oultriapira  ii.  a.  Konmur.     (ISKH.) 


|..><i1i..l.:  T>«  nilhT  ■ili<i<'  llw  m'iiilh  .. 

iT'Tk,  u<«r  Au'IIilT-'I. 
-  aiapai  11.  H.  (iuM).    (IKW.) 


■-  texana  Roemer. 


I    yriKlvrlckrinirg,   iiixl    ud  tl,«    u 
'  ol  llic  Podcrnalro  ilTr'C,  Ti'i. 
tiilirr.  (t)  Rocnier.     (1441).) 


llMll.) 


hiei-ogUflca  ?  llarteua.    (1«77.) 


n  Fl>rln4.».  Tflianu  couiitj.  GiO. 

.  8.  (ial>l>.    (1864.) 
*i-.xii..  t,.i.  1.  p.  137,  pt  11,  Be. 


BOTLB.J 
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Nerita — Continued. 

(Theliostyla)  triangulata  n.  ■. 

Gabb.    (18(?9.) 
tieol.  Sur.  r«l.  Paleout.,  vol.  2,  p.  170,  pi.  28.  figi. 

62,62fi.     Pbila.,  1H60.     W.  M.  Gabb. 
Formatiuii :  <!retari>()Uri. 
Location:  Nvw  Idria,  Cal. 


t  White.     (1885.) 


Bull.  II.  8.  Geol.  s^ur.;  No.  22,  p.  12,  pi.  5,  figs.  7, 8. 
Waab.,  1885.    C.  A.  Wbite. 

Fomiatiou:  CreUu.euii8,  WuUala  group. 

Location:  Shore  uf  Tfxlos  SantoB  bay,  Lower  Cali- 
fornia. 

Neritella  (Hump.)  M.  <&  H.    (1861.) 

.Proc.  Acad.  Nat.  Sci.,  Pbila.,  for   1801,  p.  444. 
Pblla.,  1862.     Meok  &.  Hayd(>n. 

nebraBcensisu.  b.  M.  <&H.    (1861.) 

Proc.  Acad.  Nat.   .**ci.,  Pbila.,  for  1861,  p.  444. 

Pbila.,  18(>2.     Meek  &  Hujdeu. 
Formation:  Cretaceuiw.*  • 

Location:  Head  of  Wind  rivor,  Nwbr. 

uebrasceuais  M.  &  H.     (1S(>5.) 


Paleoiit.  Up.  Missouri,  SnitthsDU.  Cont.  Knowl., 
vol.  14,  No.  172,  pp.  1«>,  1U»,  lig.  3  ti-xt. 
Wasb.,  186r>.     3Iuik  &  Haydt'ii. 

Formation:  Jnrai»io. 

Location:  Head  of  Wind  rivor,  Dak. 

Neritlna  (Lam.)  White.    (1874.) 

Prelim.  Bcp.  Geogr.  ami  Geol.  i:xi>l.  and  8ur. 
west  of  one<bniidrodth  meridian,  G.  M. 
Wheeler,  p.  24.     Wash.,  1874.    C.  A.  Wbitt-. 

(Lam.)  White.     (1874.) 

Prelim.  Ib'p.  In\crt.  Foiw.,  Geogr.  and  Gfol. 
Kspl.  aiidSur.  west  of  oiu'-biindredth  nuTidian, 
p.  24.     W««h.,  1874.    C.  A.  White. 

bannister!  (Meek)  White.    (1879.) 

Kleveutb  Ann.  Kep.  U.  S.  Getil.  and  (Joogr.  Sur. 

Terr.,  p.  237.     Wa«h.,  1871*.    C.  A.  Wbite. 
Formation:  Cretaceous. 
Location:  C<»alville,  Utah.       * 

bannistexi  (Meek)  White.    (1883.) 

Twelfth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,   i>art  1,   pp.   2f),  215,   pi,   12,  flgs.  lUu-t.'. 

Waub.,  1H.H3.     C.  A.  Wbite. 
Formation:  Cretaceous. 
Location:  CarlctoiiH  coal  mine,  Coalville,  Utali. 

bannister!  (Meek)  White.    (18M3.) 

Third  Ana.  K<'p.  V.  S.  Geol.  Sur.,  p.  62,  pi.  5,  flgs. 

11,12.    Wash.,  IKW.     C.  A.  White. 
Fonuation:  Cretaceotu. 
Location:  (-OHlville,  I'tab. 

bniner!  u.  8.  White.    (1882.) 

Proc.  U.  8.  Nat.  Mus.,  vol.  5,  pp.  *J6, '.)G,  pi.  4, 
fiKM.  7,8.     Wadli.«  1883.     0.  A.  White. 

Formation:  Crctaceuut*. 

Ijocatiun:  Valley  uf  South  Platte  river,  north- 
eastern Colorado. 


I 


Neritina — Continued . 

bruneri  White.    ( 1883. ) 

Third  Ann.  Kap.  U.  S.  Geol.  Sur.,  p.  63,  pi.  23, 
figs.  12, 13.    Wash.,  1883.    C.  A.  White. 

Formation:  Cretaceous. 

Location:  East  of  the  Koi^ky  mountains  in  north- 
ern Colorado. 

incompta  u.  ».  White.    (1879.) 

Eleventh  Ann.  Hep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  250.     Wash.,  1879.     0.  A.  White. 
Forniatiun:  Cretaceous. 
Location:  Uillianl  station,  Wyo. 

incompta  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  S.  Gool.  and  Oeogr.  Sur. 

Terr.,  pp.  308,  309,  pi.  7,   figs.  6<i-<;.    W^ash., 

1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Valley  of  Sulphur  creek,  near  Hllliard 

BtatiiMi,  Wy<». 

naticiformls  n.  s.  White.    (1878.) 

Bull.  U.  S.  Geol.  and  Geogr.  Sur.  Terr.,  vol.  4, 
No.3,p.  7iri.     Wash.,  1878.    C.  A.  Wbite. 

Formation:  ('retaceoutf. 

Lucatiun:  Hear  river  valley,  nr-ar  the  mouth  of 
Sulphur  creek,  Wyu. 

uaticiformis  White.    (1879. ) 


Eleventh  Ann.  Rep.  U.  S.  Geol.  and  G<<u»rr.  Sur. 

Terr.,  p.  241.     WaNh.,  1879.     C.  A.  White. 
Formation:  Cretoceiairi. 
Lucatiun:  Near  Nellit  «tatiou,  Wyo. 

—  natlciformis  White.     ( 1883. ) 

Twelfth  Ann.  Bep.  U.  S.  GcdI.  and  {loi}g,r.  Sur. 

Terr,  pt.  1,  p.  89,  pl.  30,  fig*.  3a,  h.     Wash., 

l«8;j.     v.  A.  White. 
Formation:  Cretoceuus. 
Locution:  Near  mouth  uf  Sulphur  creek,  valley 

t»f  Bear  rivor,  Wyo. 

—  natlciformis  White.     ( 1883.) 

Third  Ann.  Hep.  U.  S.  Geol.  Sur.,  p.  52.  pl.  7,  figs. 

5,  «.     Wash.,  1883.     C.  A.  White. 
Formation:  Cretaceous. 
Location:  Coalville,  Utah. 

—  nebrascensis  (M.  <&  II.)  White. 

(1883.) 

Third  Ann.  Kep.  U.  S.  Geol.  Sur.,  p.  51,  pl.  3,  flgs. 

10,11.     Wash.,  188;J.     0.  A.  White. 
Formation:  Jurassic. 
Location:  Vicinity  of  the  ina«k  bilN. 

—  nebrascensis    (M.    &    H.)    White. 
(188G.) 

Bull.  i:.  S.  Geol.  Sur.,  No.  29,  p.  '^3,  pl.  4,  tig.  10. 

Waiah.,  I88ii.    C.  A.  White. 
Formation:  .hirawic. 
Location:  Black  hills  of  Dakota. 

—  nebrascensis?  (M.  <&  H.)    Hill. 


(1888.) 

Ann.  Ri'p.  Geol.  Sur.  Ark., for  1888,  vol.  2,  p.  129. 

Little  Rock,  1888.     R.  T.  Hill. 
Formation :  CrctaceouH  ? 
Location:  Arkansas. 


[•Referred  to  the  Jurantic   by  Mr.  Meek  in  18(),'). 
See  Moek,  F.  B.,   Pal.   Up.  Missouri,  pp.  109,   110. 


The  true  geological  age  of  the  strata  ii«  yet  in  doubt. 
Wash.,  1860.J 
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Meritiiia— C  on  I  i  II  ued . 

phaseolariB  n.  a.  White.    (1ST4.) 

rrullni.  K«|>.  Ceo^r,  uil  Gonl,  Eipl.  snr]  ?ar. 
tn-at  of  flnv-hnudrcdth  Ri«ridLHii.  O.  U, 
U'hHirr.  p.  14.    Wiab.,  1814.    C.  A.  Whlt>. 

l.ui'Hiiou:  Slit  cmk,  D<u  Ktplil.  UMta. 

phoseolatla  d.  s.  White.    (IST-1.) 

Prcliui.  B.41.  Inverl.  ti)«.,GuOKr.ii»dfl*ol.  Kspl. 


NeritlDa — Cout  io  ued . 

volvllineata  White.     (1879.) 

Kttvi'iilli  Ann.  Ki>]>.  U.  R.  Utof.  ■nd  Gronr.  Bt 
T-n..  p.  220.    WMh.,  ISM,    C  A.  Wbl[«. 


volvHinsata  White.     (1SS3.) 

ru-rirth  Ann.  Bi'p,  U.  &  G«ul.  ini]  iirogt.  Snr. 
Trrr.  |jl.  1,|>l>.  H),8».pl.  tl.nKa.Su,  1.  WaA., 


Format  ion:  Junuatc. 

Ixialiuii:  |)iilternk,  oswNapht,  I'Oti. 

—  ?  pbaaeolaria  White,    (18T6.) 
— plalibrmia  n.  >t.  Meek.    (1873.) 


-  piBiformia(Meck)  White.    (18T9.) 
KU'iviilh  Ann.  R-ci,  I'.  S.  G*nl,  Bud  Ueogr.  9ur. 


-  piaiformlB  (Motik)  White.  (1S83.) 
Tui'lrib  Ann.  It«|i,  U.  N,  Quul.  an<l  Ghiuc.  Sur. 
Trrr.,   pt.  1,  pp.  20,  K.     Waall..  ISM,     C.   A. 


volvUlceata  White.    (1883.) 

Third  Ann.  It-n  V.  8,  Gool.  Sur..  p.  Bi  pL  » 
tRK  IS.  13.     WmIi.,  imta.    C.  A.  Whll*. 

Locallon:  Blai-k  Iniltm,  W;o, 

(doBtia  ?)  beUatnla  n.  a.  Meek. 

(1873.) 
Siitli  Ann,  Rrp.  U.  S,  G«ol.  ud  Orafr,  Sur. 
T»rr.,  pp,  1«7.  *9fl.    TMih,.  18JS.    I.  B.  Keck. 

LucaliuD;  Oarlntuu'i  coal  nilu».  Coalillltf.Utab, 

(doBtla?)cBTditoldeB  n,  e.   Meek. 

(i8r3.) 

Sliili  Ana.  Bi>p.  U,  S.  G»L  md  Gd'gr,  Snr. 

Terr.,  p.  49a.    WaUi..  IWJ,    F.  B.MhIe.' 
Fannallnn;  i'rrUcmui. 


-  (doatia  ?)  pateUUbimia  a.  a.  Meek. 

1873.) 

Siilli  Ann.   Rn>,  U.  ».  GmI.   and  I1n>i;r.  Bar. 


n.  a.  Meek. 


t.Halliini  r.ulvtIK,.  I  lab. 

-piBum  (Mcpk)  White.    (187!).) 


?powelliii.H,  White.     (1876.) 


(Heritella)  1 

(1873.) 

t<ixlh  Ann,  Iti-|i.  U.  S.  linil,  and  HvoKr.  iMir. 
Trrr.,  pp.  4IHI.  aw.  Wadi.,  IKia.  F.  II.  M.-rk. 
r<iniuili.>n:  (h^tH.Mux. 

(Ne>ltella)piBuin  U.K. Meek. (1873.) 

Slilli    Ann.  1(1^]^  U,  B.  fi»l.  and  (ir.«r.  Ijur. 
Ttrr.,  p.iiHi    W.5li„l>i73.    F.  B.  Mcvk. 


-  volTillneata  n.  n.  White.     (I87n.) 
R.'ii.  Oi'ui.i-inti  MM.,  p.  1:11.    wmIi.,  ]a76.    C. 

A.  WhiK' 


-volTilineata  Wiiiti:,     tl879,) 


lanjun  patk,  Oelo, 


(Valatella)  bapUata  n.   ».   White. 

(1878.) 
Uiill.  ti.  A.  OduI.  uiid  iSfi^rr.  Snr.  T.'ir,,  vnl.  4, 
No.  M>p.  Tlfs  :ifi.    Waiil..,  IKTll,    CA.Wbif. 
Piinnalinu;  IVIX'nniii. 
Luintloii:  lIUu'kbBltaiaUUon.UBlonl'ai-iAcraU- 

(VeUtelU)baptlBta  White.  (187».) 

Elrienlb  Ann.  Ktp.  U.  B.  Gwl.  in.l  (i<rvr.  Xur. 

Ti-rt.,  11.  wo.    W,».b„  !»;».    V.  .\.  Whll*. 
Fi^TDiHlion:  Cr.'Umnir. 
Lu-  uliou :  Black  buttn  alatUin,  Wfn. 


-■J 
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Korltlna— Continued. 

(Velatalla)  baptiBta  Wbit«.  (1883.) 

T»Binh  Ann.  Kff.  U,  B.  1!™1.  uil  Oaogr.  Bur. 
TBir.,)it.l,  pp.  88,  9a,pl.W,lgl.e<i,fr.     Vnili.. 
MKl.    C.  A.  Wliiw. 
Furmilion:  C[i-tu«nu. 
LdchiIuu;  BlvkbutlMitaltoD,  Wjo. 

(VeUt0Ua)bapUBtaWhito.  (1883.) 

Tblnl  Auu.  Rrp.  U,  B.  Gtal.  Hur.,  p.  M,  pi.  HH, 
if.  le-aa.    Wn-ii,,  ii«i.    o,  a.  wiilm. 

Lontlim:  Dluk  blltlu^  Wjo. 

(VeUteUB)baUatala(Uoek)Wliita. 

(1»79.) 


(VelttteLa)  boUatula  (Me«k)  White 

(1883.) 

ThlnJ  Ann.  E»p.  H.  S.  0«il.  Bur.,  p.  K,  pi.  ( 


-  (Velatolla)  bollatnla  (Meek)  White. 

1883.) 

TwFlRIi  Ann.  Bcp.  V.  S.  Ocal.  >nd  UaDfr.  Sur. 


(VoUteUa)    cardItolde«  (  M o 

White.    (1875.) 

Btp.  C»OKr.  unit  <i'ul.  Eipl.  •nil  Snr.  w, 


190.   pi.   18,    flm.   7a-e.     WmIi.,    W76.     C.    i. 

T«.. 

WblK. 

Neverlta  (Rimiu)  Uabb. 

(1804.) 

ol.  I,  p.  KM 

L<i«tli«:  Bontli  at  LhI  blDir.  L't«h. 

Tbm.    W.11.G.11I1.      "■ 

-  (ValateUa)  carditoldea  (  Moek) 
White.    (1879.) 

globo»an.9.Ciabb. 

Ctul,  Siir.  01.  I'lilninl.,  «o 

(18611.) 

.  U.  l^  ISl. 

U.1.1.. 

Localiun:  OmIiIIIb.  U  111)1. 

(VelatoUa)  caraitoldes  (Meek) 

WbiU.    (1883.) 

Thlid  Add.  Bi'p.  U.  S.  Gi^ol.  Snr..  fi.  Sv.  pU  S, 
(lg.ia    Wuh.,  !».•«.    0.  A.  Wliln. 

LocUluD:  Cwil'lll*,  tlill. 

(Velat«lla)  carditoidea  (Meek) 

White.    (1883.) 

T«einll    ADn.  R«p.  U.  a.  0«j1.  and  flix.Kr.  Sni. 
Terr.,  pi.  1.  pp.  2n,  29,  pi.   ri,  Br.    T<i.     Wub.. 


LooUou :  Culctuu'i  ml  mlD-,  Owlvlllf.UUh. 

(ValatoUa)  peteUiioimia  (Meek 

White.    (1879.) 
Bli'TPBlh  Ann.  R<9.  IT.  3.  Orul.  ud  Crvgr.  Bni 
Terr.,  p.  07.    WMh..le7».    U.A.WIiiu. 


-  ( ValatttUa)  pataUlformla  ( H  e  a  k  ) 
White.    (187ti.) 

IHiYvBilr  Ann.  Bap.  U.  0.  Owl.  and  U«|tr.  Sur. 
Ttrr.,  p.  309,  pi.  T,  tgL    lo-d.    Wub.,  inv. 


(Nelatella)  pateUifomila  var.  w«b- 

aranaiB  n.  vat.  White.     (MfK.) 
■iDii-ntli  Ann.  Bcp.  V,  B.  iIfuI.  SDd  <lnigr.  But. 

Ttrr.,  p.  ar,    WuL.,  187«.    C  A.  Whil*. 
FuniAtlon:  CnUircuDL 
Lmllon:  Cg>1.1Ilf.  CUll, 

—  ( VelatelU)  patelUfonnls  tat.  web- 
ennaia  White.     (1879.) 
Blevenlh  Ann.  K*p.  V.  S.  Gtol.  ind  Ueugr.  Ssr. 
Tin.,  pp.  SIKI.  311).  pi.  T,  tgt.  «a,  t.    WHh., 

romwltou:  CnUceoni. 
Lontlon:  CuilTlllr.  ITuh. 

1  White.    (1889.) 

Boll.  V.  B.  0«1.  Bur.,  No,  SI,  p.  (K.  pi.  10,llt.  la. 

Wub.,  lU*.    C.A.  WhiM. 
ronntlioii:  Cr.lwouo. 
LocUlon;  Pilirc  cunp,  Wuh. 


-  blangulatnan.  s.  Shaiiiard.     (1839.) 

TnuB.  Aa><).  B<'l..  Bl.  Iioii,  ool.  1, 19S«-l§8a.  p. 
Satl.    BI.  I><>uli.  IHSfi-ISO).     B.  F.  i^unurd. 


Lui»ttun;  Allu  cfwk,  n«t  Fori  T.'J.m,  (M, 
ni(Ba  laubgen.  Swain)  Meek.     (1876.) 

Rep.  U.  S.Gn1.Bnr.  TerT.,Iu].  It,p.  iU.     Winb. 

Nlao  (UiBso)  Uabb.    (18M.) 

OkiI,  Bnr,  Cil.  Falnrnt.,  lul.  1,  p.  IIS.    Pbllk. 
IBM.     W.M.Gsbb. 

pollta  a.  s.  Gnbb.    (1864.) 

G»I.  Bur.  C»l.  PsleuBt.,  tuI.  1.  p.  11(1.  pi.  M,  »^ 
113.    Phlliu,  I8M.     W.l[.aibt>. 

l«uUon :  NurtlMHt  of  Hutinei,  0^ 
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Hodowria  (Lain.)  Conrad.     (1&57.} 

acuB  £hi'eu1iei'g.    I  Itdl. )  ■ 

tllliragMilagii',    1U  ax,  il|t.  J.    Luljiilf,  U 

LscxdiHi   Mlmurl  ngiiin. 
smplB  Ehrentierg.     (1854.) 

Ulknigwlogli.  T>(.  »,  Dr.  fl.     lA'i|Hlg,  li 


•nIoatBidlB.    (ISTO.) 

Berlin,  Ifflo.    II.fVcdDCr.  ' 


I  NucIeoUtes — Contiuned. 

cnicifer   MoHou)  Veaat.     (1858.) 

t).vuu|i.  H\i I.l.-.  >-ua.,  p.  -lOi.     Pkris  aivl  WlH' 


cnicifer  Horton}  Credner.  (1870.) 
K'lurli.  l>riiliKli.  Orul.  Um..  Daud  SS,  pp.  £17, 
n*.    UrrlJii,  1^0.    II.  i;n^DK. 


■ml lie luid  Turtle  mill. 
,  i.  Cunrad.    {IKhl 


LDCatloD'  BeiwMB  El  Vuo  uul  Froiilrt*. 
iB  Ehrenberg.     <  1><'>4 


lyoUl  (Co 

(1850.) 
Jour.  And.  Nir. 


k'ntmnlboD:  Ttrtlnrj  [CreucAHUIt 

mortonl   (Conper   M$8.)    Cunrod. 

(1850.) 
r»iir.  Aaa.  Nat.  Sd..  PhllL.  tuI.  2, 2J  wr.,  1850- 
I^M,  p.  «),  pL    1,  M(.  11.     Piilll.,  ISSO-ltH. 

fi.fnutlon:  TiTtinrv  [CniUreuui?]. 


lucilion:  MLmjiitpi  re  (ton. 

vulgaiia  Ehrenberg.     ( IHIil.) 
lllkK«»ulaeie.T>r.  3(<,llg.!i.    Uiiwiic. ISM. 


-  (Lam.  typical)  Meek.     (1876.) 


Lo'sIIud:  }fWI*lp|>l  ngUm. 

ap.  Keaw.     (IKGl.) 

llntli.NMim.  a.  KiiWtl.  AkuL  W 
IMl.     Itani  XLIV.  p.  -SU.    V 


(d'Orb.)  RenM.     (1861.) 

MUIi.-\i>tiiTw.n.K>lwrl..lkii.l.Wi».SIInin(Fl 
tB<;l.    Duud,  KLIV,  p.  :i;t4.     Wiru.,  IWI::.     . 

NueleoUtea  (Lain.)  Murtuu.     (1831.) 


_  cmcifer  Morttin.    (1833.) 

Am    Juur    Set..  Ill  Hrn  tuI.  W,  p.  2U.    Nei 
BaTCn  1839.    S.O.M.irlon. 

t'utniatlon    [CnUcniui,] 
Lonllan:  llnltsd  6utH. 

oruclferHortoD.    (1K31.) 

Kj  iiui    Or«.  Bfin.  CrtLBr.  I  .  >>.,|>.7ii,  pi.  S,  Bg.  If 
l'liiU.,1«U     8. «.  »i>rtoiL 


bellaatiiata   (Shuniard)    Whiti 

(1883.) 


n.  H.  M.  &.n.     (1856.) 
K.:!.,  Pfaiii..  r«  i«m;  p.  u. 
»k  ^  IIbj'iIhi. 


-caiicellata(M.&lI.)Meel[.    (18T6.) 

B.'l    L'  a.  GboI.  Air,  Tprr..  rnl.  K,  pp.  101^  103, 
]>!  2lt,Hf.  At-e.    W»li..lBT«.    F.II.H(«k, 


uii  the  Nuctli  ilalti'. 

-  caiiceU«ta(H.  £.  H.  1 


l.o>nli 


itilj  <'u1o. 


hite.  (18TS» ) 
K.l  (!»o«r.  Sar. 
A.  Whltl^ 


—  canoeUata(M  All.)  White.  (1879.) 

Terr    p.  W    WiU.lSIIi.    i'.  A.  Wbjto. 
Lumtiuu:  NiMT  Uuldiiii  cliy,  Colo. 


BOl'I.K.] 
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Nucula — (\)ii  tinned. 

cancellata  (M.  «&   H.)  Whitoaves. 

«(1885.) 

€^1.  and    Nut.    Hbt.  8iir.    <'au.,    ('out.    Cud. 

Puleout.,  vol.  1,  pt.  1,  pp.  37,  38.     ftlontr««l, 

1885.    J.  F.  Whiteaves. 
Vorniation :  Orctaceoui». 
Location:  St.  Mar}' river,  eleven  milch  ul»ov«t  i(j« 

month,  Canada. 

canceUata  (M.  &  H.)    Wliitoaves. 

(1885.) 

Geol.  and  Nat.  HiHt.  Sur.  Oaii.,CVint.  Can.  Palcoiit., 
vol.  1,  pt.  1,  p.  79.  Monlival,  18«5.  J.  K. 
"Whlteavee. 

Formation:  C-rotaceouH. 

Loi'ation:  Milk  river,  at  tbc  mouth  of  Pa-Kow-Ki 
coulee  and  Milk  rivor,  four  iiiilm  oust  of  the 
crosBiug  of  Macl^'od  Ik>nton  tniil,  (.'aiuuln. 

cuneifrons  u.'  s.  Conrad.     ( 1860. ) 

Jour.  Acad.  Nat.  Sci.,  Phlla.,  vol.  4,  lM  wr.,  1858- 
18t;0,  p.  281,  pi.  46,  fig.  33.  I'liila.,  1 868-1  b<K). 
T.  .\.  Conrad. 

Formation:  Cretaceous. 

Location:  Kufaula,  Ala. 

distoi-ta  n.  8.  Gahb.     ( 1H6()). 

Jour.  Acad.  Nat.  Sci.,  Philu..\..l.  4.  2d  M!r.,lsr>8- 

18V-0,  pp.  3UG.  3^7,  pi.  tW,  tin.  31.     I'liilu.,  !»:>*- 

18W>.     W.  .M.  (Jabb. 
Formation:  Crotai-coua. 
Location:  Cut  on  the  Memphis  un<i  Cliurli.«tou 

K.  R.,  where  it  crosaeb  the  Ti-uucdM-o  und  Mis- 

tfiiMippi  State  line. 

eufalensis  u.  s.  Oabb.     (18G0.) 

Juur.  .\cad.  Nat.  Sri.,  Phila.,  vol.4,"J<l  kt..  18f»8- 
18G0.  p.  3'.»7,  pi.  (J8,  Ag.  :i5.  Philii.,  le<J>8-la6U. 
W.  H.  Gabb. 

Formation:  C.r«>taceuU0. 


Nucula — Con  tinned. 

monmouthensia  n.  b. 


Whittield. 


Location:  Kufaula,  Ala, 

-  equilateralia  n.  8.  M.  &  II. 


(185G.) 


l'ro<r.  Acail.  Nat.  Sci.,  Phila.,  fur  165C,  pp.  84,  8.'). 

Philu.,  1^57.     Meek  &  Ilajden. 
Forniutiiui :  <  'rctaccoutf. 
Location:  Moreau  riwr,  Nebr. 

-  ermaui  (Gir.)  Eicbwald.    (1871.) 

Geogr.  Puleont.,  Ik>m<.Tk.  Ualb.  Mang.  aleutis- 
chi-n  luHrtln,  pp.  lliC,  lli?.  St.  PeterBbuj^  1871. 
E.  Kichwald. 

Formation:  (.'rctaceous. 

Tiocation:  Atcha  inland,  Alaska. 

—  evansi  n.  h.  M.  <&  U.    (185G.) 

Proc.  Acad.  Nat.  Si  i..  Phila.,  forl8o6,  p.  84,  Phila., 

l8rM.     Mwk  ±  Ilaydon. 
Formation:  Creta-  vouv. 
Location:  Moreau  riviT,  Nebr. 

—  haydeui  u.  8.  Shumard.     (1859.) 

Trans.  Acad.  Sci.,  St.  LouIm.  vol.  1,  1^/>C>-18r>(i,  pp. 
•02,  &>3.     St.  Louin.  18:)0-186U.     B.  F.  Shumard. 
Formation:  ('rotaeeouK 
Location:  Itcd  riviT,  Fannin  connty,  Tex. 

-  haydeni  (Sbnmard)  Wbitc.    (1883.) 

Twoinii  Ann.  Kep.  I'.  8.  GiniI.  and  Get>((r.  Sur. 
Tun ..  Jit.  1,  p.  :te,  pi.  18,  llgs.  (xi,  b.  \Vaah.,  lN>3. 
O.A.Whito. 


(18K>.) 
Mon.  U.  S.  Geol.  Sur.,  vol.  9,  pp.102,  VM,  pl.U, 

tig.  I.     Wash.,  1886.     R.  P.  Whitfleld. 
Formation:  Cretaceous. 
l.oi-ati«>n:  Marlboro  and  Uaddonfield,  2«.  J. 

—  obsoletastriata    n.    a.    M.    &    II. 

(1856.) 

PrtHJ.  Acad.  Nat.  Sci.,  Phila.,   for  185r.,   p.  275. 

Phila.,  1867.    Bleek  &  Ha.vden. 
Fonuation:  Cretaceous. 
Location:  Great  bond  of  the  Miivouri,  Nebr. 

—  obaoletistriata  (M.  <&  H.)    Meek. 

(1876.) 

Rep.  II.  S.  Geol.  Sur.  Terr.,  vol.  9, pp.  100, 101,  pl.15, 

figs.  10c,  rf.    W'Bsh.,  1870.     F.  B.  Meek. 
Foniiatiou :  Creta4.-eou8. 
Location:  Great  bend  of  the  Minouri. 

—  pectinata  (?)   (.Sow.)    Whiteaves. 
(1879.) 

Geol.  Sur.  Can.  Mcs.  Foss.,  vol.  1,  pt.  2,  p.  ICl,  pi.  18, 

fig.  8.    Montreal,  1879.    J.  F.  Whiteaves. 
Formation:  Cretaceous. 
liOcation :  Lower  part  of  the  Trent  river. 

—  percraasa  n.  8.  Cunrad.     (1858.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  3,  2d«er..  !&%- 
1858,  p.  327,  pi.  36,  tig.  4.  Phila.,  1856-1868.  T. 
A .  Conrad. 

Formation  :  Cretaceous. 

Location:  Owl  creek,  three  miles  north  of  the 
town  of  Ripley,  Misn. 

—  percraaaa  (Con.)  Gabb.     (1876.) 

Proc.  Acad.  Nat.   Sci.,  Phila..  for  1870,  p.  318. 

Philn.,1870.     W.  M.Gabb. 
Formation:  Cretaceous. 
Lo<*Ation:  Patau  la  creek,  Ga. 

—  percrasaa  (Con.)  Wbitfield.  (1885.) 

M(»n.  U.S.  Geol.  Sur., vol. 9, p.  102, pi.  11, figs. 4-«. 

Wash.,  18S6.    R.  P.  Whitfield. 
Formation  :  Cretaceous. 
Location  :  Near  Burlington,  (?)  N.  J. 

—  perequalia  u.  H.  Conrad.    (1860.) 

Jour.  Acad.  Nat.  Si*i.,  Phila.,  vol.  4,  2d  BHr.,1858- 
I8<Ki,p.281.     Phila..  1868-18G0.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Kufaula,  Ala. 

— perequalia  (Con.)  Wbitfield.  (1885.) 

Mon.  II.  a.  Geol.  Sur.,  vol.  0,  pp.  104, 1U5.      Wash., 

1886.     R.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Now  Jersey  (?). 

—  planimarginata  (M.  Sl  H.)   Meek. 


(1876.) 
Rep.  U.  8.  Geol.  Sur.  Terr.,  vid.  9,  pp.  101, 1'rj,  pl.15^ 

fig.  8a,&.,  pi.  28,  fig.  10.     Wash.,  1876.     F.B. 

Meek. 
Formation:  Cretaceous. 
I.4)cation:    Moreau  river.   Long  lake,   Butte  an 

Gri-%,  etc. 
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planimarglnata  (M.  &,  II.)   White. 

(1879.) 

Eleventh  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Snr. 

T«rr.,p.l82.     W»«b.,  1»79.     C.A.White. 
Tormation  :  Cretaceous. 
Locmtien :  Valley  of  the  Cache  i  la  Poudre,  the 

month   of  thv  Baint  Yrains  i-rcek,  and  near 

Golden  city, Colo. 

planimarginata  (M.  &.  11.)  White. 

(1879.) 

Eleventh  Ann.  Ki-p.  U.  S.  Geol.  and  Gcogr.  Sur. 

Terr.,p.iy7.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretac-euUH. 
Location:  Near  Golden  city,  Colo. 

planimarginata  (M.  &.  H.)  White. 


(18G9.) 

Kleveuth  Ann.  Rnp.  U.  8.  Geol.  and  Geogr.  Snt. 

Terr. .  p.  2»J6.     Wash . ,  1  s7'J.    C.  A.  White. 
F(»rniation:  Cretaccona. 
Location:  Sagi?  crt;ek,  Colo. 

—  planimarginata  (M.  &  H.)   Whit- 
field.    (1880.) 

Rep.  Giol.  Black  Hills  of  Dak.,  pp.  iOii,  407.pl. 

1 1,  figs,  .'i,  6.    Wauh.,  1880.     K.  P.  Wliitfleld. 
y<irmation:  Crt'taccons. 
Ijoration:  On  th«  (Micycuue  river,  ten  iiiileM  wont 

of  the  mouth  or  Beaver  crei>k,  Bla«-k  liillt>. 

—  planomarginata    n.  s.    M.   &    H. 
(1856.) 

Pk»c.  Ac4m1.  Nat.  8cl.,  Phila., for  ISTrH,  p.  85.  Phihi., 

18:i7.     Moek  Ai  nayden. 
Formation:  CretaceuuH. 
Location  :  MorHnu  river,  Nnbr. 

—  BCitula  u.  8.  M.  Sl  H.     (1856.) 

Proc.  Acad.  Nat.  Sci.,  1'liila..  fur  180G,  p. 84.  Philii., 

1807.     Meek  A-  Ilaydeu. 
Formatiou:  Oreta«eouH. 
Location:  3Iorcau  river,  Nebr. 

—  serrata  u.  B.  Shumard.     (1859.) 

Trans.  Arud. S*i.,  W.  I/ouii«,  vol. I,l»'n^l><fi0, p. Ott. 

St.  LuuiM.  1  »:>>•- IKGi).     B.  F.  Shuumrd. 
Formatiou  :  Cn-tuijoiu'. 
Location :    Bluffs  of  Knd   river,  Lamar  county, 

Tex. 

—  Blackiana  Gabb.    (1876.) 

Proc.   Aoa«l.  Nat  Sci.,  Phila.,  for  187G,  p.  318. 

PliilH.,  187«.     W.  M.  Gabb. 
Format iuu:  CretuceijUN. 
Location :  New  Jentey. 

—  Blackiana  ((iabb)  Whitfield.  (1885.) 

Mtin.   r.S.Gpol.    Sur..  vul.'.i,  pp.  Iftt,  U4,  pi.  11. 

flin*.  a.  :t.     Wash.,  188,=).     R.  P.  WhitfiiM. 
Foriiiiiti<in:  Cretacuoui. 
IiO<:ati4jn:  Rev.  G.  C.  SchauckV  pitH,  near  Marl- 

lioro,  N.  J. 

—  Boltaria  n.  s.  Gabb.     (1869.) 

Gfol.  .**ur.  Cal.  Paleont,  vol.  2.  p.  197,  pi.  32.  fig. 

04.     Phila.,  1869.     W.  M.  Gabb. 
Formation:  Cretaceous. 
Location  :  Texas  flat.  Placer  connty,  Cal. 


Nuoula — Coutinaed. 

BoUtaria  (Gabb)  Whiteaves.  (1884.) 

Geol.  and  Nat.  Hist.  t^ur.  Can.,  Mes.  Foai..voL  1, 
pt.  3.  pp.  -232,  23.3,  pi.  31,  figs.  3, 8a.  Montreal, 
1884.    J.  F.  Whiteavee. 

Formation:  Cretaceous. 

Location  :  South  side  of  Alliford  bay. 

BubnaBUta  n.  s.  H.  <&  M.    (1854.) 

3It'm.  Am.  Acad.  Arts  and  Sci.,  vol.  A,  n.  n.,  pp. 

384,. 385,  ]il.  1,  f^.   10,  0-0.    Cambridge  aud 

Bt•^ton,  1850.     Hail  St  Meek. 
Fonnatiou:  Cretaceous. 
Location:  Sage  creek. 

Bubplana  n.  8.  M.  d&  H.    (1856.) 

Proc.   Acad.  Nat.  «k?i.,   Phila.,  for  185«,  p.  86. 

Phila.,  1857.     Meek  A  Uayden. 
Formation:  Cretaceous. 
Ixx*atlon:  YellowHtone  river,  one   hundred  and 

fifty  mile^  above  mouth,  Nebr. 


—  Bubplana  (M.  &  H.)  Meek.    (1876.) 

Rep.  U.S. Geol.  Sur.  Terr.,  vol.  9,  pp.  99,  10»,  pi. 

17,  flgti.  7a.  b.     Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Yellowstone  river,  one  hundred  and 

fifty  mill  8  trom  its  mouth. 

—  traskana  u.  8.  Meek.    [*1858.] 

Trans.  Albany  Inst.,  vol.  4,  p.  39.    Albany,  1868- 

18G4.     F.  B.  Meek. 
Formatiou:  Cretaceous. 
Location:  Nauaimo,  Vancouver  Island. 

—  traskana  Meek.    (1876.) 

Bull.  U.  S.  Geol.  and  Geogr.  Sur.  Terr.,  vol.  2.  IXo, 

4.  p.  35G.     Wash.,  187ti.     F.  B.  Meek. 
Fonuation:  Cn-taceous. 
Location:  Nanaiuio,  Vancouver  island. 

—  tnmcata  u.  s.  Gabb.     (1864.) 

Geiil.  Sur.  Cal.  PabHint.,  vul.  1,  pp.  198,  l:*9,  pi.  28, 
fl^H.  184,  ls4a,&.     Phila.,  18G4.     W.M.Gabb. 

Formation:  Cn'ta<'eou<». 

Li>ration:  Pence's  ranch,  Butte  cimnty;  Tuecan 
tfprinf;»,  Teliamu  county;  Ranch  of  San  Lnia 
Guiiy.ima,  fiist  nt'  Paclu-cn  jmuw,  Martiuex,  CaL 

—  ventricosa  11.8. 11.  d:.  M.     (1854.) 

Mfui.  Am.  Acad.  Arts  and  .^*i.,vol.  5,  n.s.,p.385, 
pi.  1,  ii^A.  lla,  ft.  C-ambridfce  and  Boiiton,  1866. 
Hall  A  Me<k. 

Formatiim  :  Cretareous. 

I.iKation  :  Sag*)  creek. 

—  (Acila)  trnncata  Gabb.    (1869.) 

(.ieol.  Sur.  Cal.  l*aIeout.,  toI.  2,  p.  197.    PhlUk, 

186U.     W.  M.  Gabb. 
Formation  :  Cn-tareous. 
Ijocation  :  Almost  every  locality  of  the  Ohico^ 

Martinez,  and  Tejun  |px>upe,  Cal. 

—  (Acila)  truncata  (Gabb)  Whiteaves. 

(1874.) 
Gfol.  Sur.  Can.,  Rep.  Prt>g.  for  187:1-1874,  pp.  261^ 

266.    Montreal,  1874.    J.  F.  Whiteavea. 
Formatiim  :  Cretac«^mri. 
Locntii.n) :  (lubriola  island. 


*Tlie  diitn  of  thU  pafrf^r  hn*  licen  f^iveuMiy  Meek  as  1'<'>R  and  1857;  by  White  as  185C,  and  by  MarciHi  aa 
1867;  1858  is  the  earlicKt  date  (.>f  inipi  int  un  the  volume. 
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(Acila)tnmcata(Gabb)Whiteaye8. 

(1879.) 

Geol.  8ur.  Can.,  Mes.  Fow.,  toI.  1,  pi.  2,  p.  1C2. 

Montreal,  1H79.    J.  F.  Wliltoavea. 
Formation  :  CrvtocconK. 
Location  :  NortliwuHt  irido  of  Ilorutiy  ialand;  Ga- 

briula  bland ;  south  went  Hide  t»f  Douman  island; 

Naiiaimo  rivor,  Yaiiconver  inland,   two  miles 

and  tt  quarter  up,  uud  l^otection  ihlaud. 

( Acila)  tnincata  (Gabb)  Whiteaves. 

(1884.) 
G«ol.  aud  Nat.  Hittt.  8ur.  Can.,  Mra.  Fom.,  rol.  1, 
pt.  3,  p.  23'J.     Muutreul,  1884.    J.  F.  WbiteaTes. 
Formation :  CretaccdUi.  • 

Location  :  Bear  Skin  bay  and  Itay  east  of  Alliford 
bay,  in  Skidegati*  inlet. 


sp.  undet.  Morton.    (1833.) 

Am.  Jour.  Set.,  l^t  Ker.,  vol.   23,  p.  292.    New 

liavL'U.  1833.    8.  G.  Morton. 
Formation :  [Cretacous.] 
Location :  Near  Bordentown,  N.  J. 

sp.  nndet.  Morton.    (1834.) 

Synop.  Orx.  Bern.  Cret  Or.  U.  8.,  p.  66.    Phi  la., 

1834.    S.  G.  Morton. 
Formation  :  Cretaceous. 
Location  :  Virinity  of  Bordcntown,  N.  J. 

sp.  undet.  Whiteavea.    (1874.) 

tifol.  8ur.  (.'an.,  B«p.  Prog,  for  1873-1»74,  p.  203. 

Montroal.  1874.    J.  F.  Whiteaves. 
Formation  :  Crvtaceous. 
Location  :  N'anaimo  river,  VuncouTer  inland,  two 

and^iieM]unrter  und  two  and  one-half  miles  up. 

Hp.  uudtit.  Whiteaves.    (1876.) 

UpoI.  Bur.  Tun.,  Men.   Fom«.,  vol.   1,   pu  1,  p.  73. 

3Iontreal,  lK7t>.    .1.  F.  >Vhitcaviii. 
Furmatiiiii :  Cn.-taceoui*. 
LocAtiou  :  Queen  Ohurlotte  islunda. 

1  White.     (187i».) 

Eleventh  .\uu.  Kep.  U.  .'S.  (ictij.  and  Oeogr.  Sur. 

Terr.,  p.  .H».    Wai-h.,  1879.     C.  A.  WLite. 
Funnatiuu  :  (?rcta(-«.-ouii. 
Location  :  Bear  i-iver  Talley,  Wyo. 

Nuculana  (Link)  Meek.    (1870.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,vol.  9,  pp.  103,  104, 
Wash.,  1870.     F.  B.  Meek. 

bisuloata  (M.  <&  H.)  Meek.     (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  104,  1(15, 
pi.  16,  At;.  4a,  b.     Wufh.,  1870.    F.  B.  Meek. 

Formation:  (.-retaceouH. 

Location:  Deer  creek,  near  north  branch  of 
Platte  river. 

biaaloata    (M.    &  H.)    Whitfield. 

(1880.) 

Bep.  Geol.  Blar.k  Hills  of  Dak.,  pp.  407, 408,  pi.  11, 
tg.  7.    Wash.,  1880.    R.  P.  Whitfleld. 

Formation:  Cretaceous. 

Location:  On  the  Cheyenne  river,  near  Boxelder 
ereek,  and  on  the  tast  fork  of  Beaver  creek, 
BUck  hUU. 


Nuoolana — Continued. 

compressifronB   (Con.)    Whitfield. 

(1885.) 
Mon.  U.  8.  GgoI.  Sur,  vol.  9,  p.  109,  pi.  11,  tig. 

9.    Wash.,  1886.    B.  P.  Whitfield.: 
Formation:  Cretaceous. 
Locution:  Iladdoufield,  N.  J. 

?  equilaterallB   (M.  &,  II.)  Meek. 

(1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  p.  100,  pi.  16, 

fiRS.  7rt,  b.    Wa*h.,  1870.     F.  B.  Bleek. 
Fonnation:  Cretaceuui*. 
liOcation:  Moreau  river. 

gabbana  n.  8.  Whitfield.     (1885.) 

Mon.  U.  8.  Geol.  8ur.,  vol.  9,  pp.  loO,  107,  pi.  11, 

fiKH.  11-13.     WaHh.,  1886.     R.  P.  Whitfield. 
Fonnation:  Cretareoos. 
IxKation:  Freehold,  N.  J. 

inclara  n.  s.  White.    (1878.) 

Bull.  U.  S.  Geol.  and  GeoRT.  Sur.  Terr.,  vol.  4 
No.  3,  pp.  708, 709.    Wash.,  1878.    C.  A.  White. 

Formation:  Cr^tareons. 

Location:  Danforth  hills,  near  White  Bivor  In- 
dian ai^ncy,  Colo. 

inclara  White.    ( 1879. ) 

ElevHutli  Ann.   Bi'p.  U.  S.  Geol.  and  Oeti|;r.  Sur. 

Terr., p.  '212.    Wa«li.,  1879.    C.  A.  While. 
Fonnation:  Cretaceous. 
Location:  Danforth  hilla,  Colo. 

inclara  White.    (1883. ) 

Twelfth  Ann.  Bep.  17.  8.  Geol.  and  Geo^r.  Snr. 
Terr.,  pt.  1,  pp.  00,  61,  pi.  25,  flg.  7«.  Wai-h., 
1»8:J.     C.  a.  White. 

Ftinnation:  Cretarmins. 

lAtcation:  Dunfnrth  hills,  near  White  Bivt>r  In- 
dian agency,  nurthwestem  Colorailo. 

longifron8(C«n.)  Whitfield.    (I8«r).) 

Mon.    i;.  8.  Geol.  Sur.,  vol.  9,  pp.  UC,  ir»8,  pi.  ll, 

flg*.  10,17      WiUih..  1885.     B.  P.Whiineld. 
F)  irniation :  Cn'tai^MiUH. 
l^Mitti«iu:  Ilaiidonfleld,  N.  J. 

piuuaformia   (Gabb)   Whitfield. 

(1881.) 
M.*n.  U.  8.  Geol.  Sur.,  vol.  9,  pp.   108,  109,  pi.  11, 

Apt.  7,  8.     Wash..  1886.     B.  P.  Whlttield. 
Furmatiou:  Cr*)tai*«'oU8. 
lAA-iition:  Uaddoufleld.  N.  J. 

protexta  (iabb.     (1876.) 

l>r.H'.  Acad.  Nat.   S<1.,  Pliila.,  for  187C,   p.  318. 

Phila.,  1870.     W.  M.  Gabb. 
Kurntation:  Cretaceous. 
I.ucatidu:  Potaula  creek,  Ga. 

protexta  (Gabb)  Whitfield.     (1885.) 

Mon.  U.  a.  Geol.  Sur.,  vol.  9,  pp.  10"),  lOtJ,  pi.  11, 

fig.  10.    Wash.,  1886.     B.  P.  Whitfield. 
Fiimiution:  Crctaueous. 
Location:  Crusswlcks  aud  Mulliru  hill,  N.  J. 

Bubeqailatera   n.    s.  Whitfield. 

(1877.) 

U.  S.  <ieogr.  and  Geol.  Sur.,  Bih-ky  Mt.  Begion: 
Pri-lim.  Bep.  Paletmt., Black  Hiilis  p.  ;tS.  Wttsh., 
1877.     B.  P.  Whitfield. 

F< •mint ion:  (.^ntaceous. 

LiH-iition:  Uu  the  Cheyenne  river,  near  Freach 
creek. 
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Nuculana — Con  t  i  ii  ued . 

Bubequilatera  Wliittleld.    (1880. ) 

R«>|).  (u-ol.  Black  llillitof  ]>ak.,  p.  4(JS,  pi.  11,  tigti. 

3,  4.     Wiwh.,  ISnO.     li.  P.  WhittieM. 
yuTiiiatioii:  (.'retiu-ftiUB. 
LocatiuD:  Ou  tlu*  Chityonne  river,  u*.'ar  Froiirh 

crock,  filHuk  liill:). 

Bubnafiuta  ( H .  &  M. )  Meek.    ( 187(». ) 

R«p.  I'.  S.  Geol.  8ur.  Torn,  vol.  'J,  pp.  lO'i,  1()6, 
pi.  15,  flg.  U.     Wafh.,  187G.     F.  D.  Meek. 

FoTinatiou:  Cr«taco(>uii. 

IiOcaliiiD:  <iroat  bend  of  tlicMiMtuuri,  beluw  Kurt 
Pierre. 

Nucularia  u.  g.  Conrad.    (1869.^ 

.\iii.  Jour.  CuiKh.,  vol.  6,  Pliila.,  ISC'J,  1870,  p.  44. 
Phi  la.,  1&70.     T.  A.  Counul. 

papyria  n.  a.  Conrad.     (1869.) 

Aii».  Jour.  <'niii-li.,  viil.  T),  I'hila.,  lHH«,  l«7o,  p.  44, 

pi.  1,  fig.  7.     Phila.,  1H70.     T.  A.  Courud. 
Furinutiiin:  i 'rftai-mUM. 
Ij4K:atiun:  Haddoutietd,  N.  J. 

papyria  Conrad.     (18(59.) 

Am.  Jtiur.  (\mch.,  vol.  S,  I'hilu.,  1809,  187(»,  p.  08, 

pi.  \),  fig.  'lo.     Pliila.,  1870.     T.  A.  Courad. 
Kiiniiatioii:  CrHtai'i.'uiio. 
LiM-.itiou:  lla'l<li>iiticld,  N.  J. 

papyria    (Con.)  Whitfield.     (1885.) 

ilou.  U.  S.  neoi.  Sur.,vol.  U,  pp. '.III.  IIJ,  pi.  11, 

llgn.  1K-J<).     Wjwh.,  188.-I.     U.  P.  Whitli-ld. 
Fiirination :  ('i-«-turc(<ii(«. 
I.ot*ation:  JIailil'jiiflcId,  N.  J. 

Nunimulites  Morton.     (1834.) 

Syuop.  Org.  R«iii.  t'n-t.  Gr.  U.  S.,  p.  45.  Phila  . 
IKM.    8.  a.  M'^rtoii. 

mantelli  n.  8.  Morton.     (1833.) 

Am.  Jour.  S4-i.,  Ut.  wt.,  vol.  Zi,  p.  21)1,  pi.  5,  flg. 

9.    New  Ilavon,  1^3:J.     S.  0.  Mortoo. 
Formation:  rrtfta^.-ii-oui*  | Tt-rtiary]. 
Location:  Neur  Ciaihornu,  Ala. 

mantelli  Morton.    (183^1.) 

SjUi>p.  Org.  Ilt-m.  <'ri't.  Gr.  U.  S.,  pp.  45,  4f>,  pi. 

5,  flg.  9.     Phila..  1H34      S.  G.  Mortou. 
Formation:  rn-tJu-eouM  [Torliary]. 
Location:  Noar  01ail>onin.  .\la. 

Obovaria  (Hiil)j^n.  Kaf.)  Meek.     (1870.) 

Rep.  U.  S.  <;«'.il.  ^ur.  Terr.,  vol.  9,  p.  514.  Wa^Il., 
1876.     F.  H.  Meuk. 

Odontobasis  ?  n.  g.  Meek.     (I87().) 

K«p.  V.  S.  Gi'ol.  Bur.  Ti-rr.,  vul.  9,  pp.  :i.".l,  JJ.VJ. 
Wabh..  1H70.     F.  H.  .Mwk. 

buccinoidea  n,  h.  White.     (1876.) 

Rep.  G.'oI.   L'intH  Mtn.,  p.  l\ii.^  Wash.,  1870.     C. 

A.  Whit.-. 
Fornmtion:  (Vi;ta<'*'oari. 
Liu'ation:  Twd  mili-d  vfont  of  Point  of  Rork8,  Wyo. 

bucoinoides  White.     ( 1879. ) 

Elevouth  Ann.  i^>p.  I.'.  S.  Gool.  and  <.M''<;:r.  Siir. 

Terr.,  p.  21'..    Wjwh.,  1S79.    0.  A.  Wl.ii... 
Formal  ion:  Crvtaccuni*. 
Lo«Mtion:  Wtt«T  rW-k  \all»'y,  two  nille«  west  of 

Point  ut  U'K-ka  Htutiuu,  Wjro. 


Odontobasis — Continued. 

bucoinoides  White.     1 1879.) 

Klevenlh  Ann.  R«p.  L'.  r^.  Gi'ol.  and  Geogr.  Sur. 

Torr.,  p.  •.'•;2.     Waah.,  1879.     0.  A.  White. 
Formation:  Crotaceoua. 
Lfication :  Two  mik-s  weitt  of  Point,  of  Rocks,  Wyo. 

bucoinoides  W hi te.    ( 1883. ) 

Twelfth  .\nu.  Rep.  U.  S.  Gtrul.  and  Gi^ogr.  Sar. 

Terr.,  i>t.  1,  pp.  1<t2,    KM,  pi.  2u,   Hga.  :^a,  h. 

Waah.,  1883.    C.  A.  While. 
Formation:  rn-tacconH. 
Location:  Two  miles  went  of  Point  of  Rodu  etMr 

tion,  Wyo. 

oonstxiota  (H.   &    M.  sp.)    Meek. 

(1876.)  . 
Rep.  U.  8.  Gool.  Sur. Terr.,  vol. 9, pp. 352-354.  figs. 

41,42,  p.  353.    Wash.,  1870.     F.  B.  Meek. 
Fornuition:  i'retjtceoutf. 

Location:  Deer  crtrek,  on  the  north   branch  of 
Piatt «!  river. 

?  formosa  n.  s.  White.    (1878.) 

Bull.  IT.  8.  Geol.  and  (iitogr.  Snr.  Ti*rr..  vol.  4, 
No.  3,  pp.  718,  719.     Wanh.,  1878.     0.  A.  White. 
Formation:  Cri'tai-eouii. 
Loi-ation:  Danforth  hi  Hit,  north  western  ColoraJo. 

?  formosa  White.     (1879.) 

Kli'venth  Ann.  Rep.  U.  S.  Genl.  and  Goitgr.  8ur. 

T.rr..  p.  213.     Wa*h..  1879.    0.  A.  While. 
Formation:  rretaoeouv. 
Location:  Danforth  hillri,  Colo. 

?  formosa  White.    (1883.) 

Twelfth  Ann.  Rep.  U.  8.  Geol.  and  Goo^r.  Snr. 

Terr.,  pt.  1,  p.  1U3,  pi.  28,  flg.  7a.     Waah.,  Ig83. 

0.  A.  White. 
FurniHtion:  (.'rotacooua. 
Lot-atiiMi:  Danforth  hlllf.  n^ar  White  river  Indian 

agency,  northwestern  Colorado. 

ventriosa  n.  8.  Meek.    (1876.) 


Rep.  I'.  ».  Geol.  Sur.  Torr.,  vol.  9,  p.  354,  pi.  19, 
li>:M.  In  c.     Wai«h.,  1870.    K.  B.  Meek. 

Fiirinaliiin:  <.'retMC«on^ 

LtHiitiiin:  rhrrry  crtwk,  near  the  moutii  of  fiiftga 
creek.  Dak. 

CESne  n.  g.  Conrad.    (1875.) 

R.p.  Gfol.  Sur.  N.  C,  vol.  1.  Raleigh,  1876^ 
W.  V.  Ki'TT.    .\pp.  A,  p.  9.    T.  A., Conrad. 

plana  n.  b.  Conrad.     (1875.) 

Ucj..   Grtil.  Sur.  N.  C   vol.   1.     lUlefgh,   1876. 
■      W.  C.  Ki'.rr.     App.  A,  p.  9,  pi.  I,  rtg.  17.     T. 
A.  Conrad. 
Fornmtion:  Cretat^eous. 
Locution:  Snow  hill,  Greene  county,  N.  C 

Olcostephanns  quatsinoensis  n.  ■• 

Whiteaves.     (1882.) 

Proc.  and  Trana.  Roy.  8«m-.  (^an.,  vol.  1,  sec.  4,  p, 

82,  thz.  1.     Montreal,  1883.    J.  F.  Whiteaves. 
Ftjrniiiti'in:  Cretaceous. 
Location:  Forward inU't, Qnatsino sound, Canada. 

loganianus  Whiteaves.     (1884.) 

Gi-il.  and  Nat.  Hint.  Sur.  Can.,  Mm.  Foas.,  vol.  1, 
It.  3,  pp.  211.  212,  pi.  2:),  figa  1,  lo.  Montreal, 
lh84.     J.  F.  Whihavoi.. 

Fi>iiu:itiiiii:  (.'n>taciMiiiii. 

Lo<-atiou:  South  lidc  of  Alliford  baj.  In  8kid«gata 
iului. 
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OligoptychCa]  Bubgen.  Meek.    (1876.) 

Rep.  U.  S.  G«ol.  Terr.,  vol.  9,  p.  283.  Wash., 
1870.    F.  B.  Meek. 

OUveUa  (Swains)  Gabb.    (1K64.) 

Geol.  Sur.  Cal.  Pftleont,  vol.  1,  p.  100.  Pjila., 
1864.    W.  H.  Gabb. 

matheinraonii  d.  b.  Gabb.    (1864.) 

Gool.  Sur.  Cal.  Paleont.,  vol.  1,  p.  Kmi,  pi.  18,  flg. 

68.     Phila.,  18C4.     W.M.Oabb. 
Ibrmatlou:  Gretaceoos. 
Location:  NortheaAt  of  Martinez;  aliw  at  AMzim 

creek,  near  Fort  Trjon,  Cal. 

Omphalophacua  ?  tenellas  EhreAberg. 
(1854.) 

Mikrogeologie,  Taf.  32,  flg.  34.     Leipzig,  1854. 

0. 0.  Ehreubcrg. 
Tormation:  Cretaceous. 
Location:  MiMimippi  region. 

Omphiacola  (Bubgen .  Raf . )  Meek.  ( 1876. ) 

R«p.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  633.  Waali., 
1876.     r.  B.  Meek. 

Ophloderma  White.    (1883.) 

Twelfth  Ann.  Rop.  U.  8.  Oeol.  and  Geogr.  Sur. 
Terr.,  pt  1,  p.  8.    Wa«h.,  1883.    C.  A.  White. 

?  bridgerenaia    (Meek)    White. 

(1882.) 

Twelfth  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  8nr. 

Terr.,  pt.  1,  pp.  8,9,  pi.  12,  fig.  12a.     Wash., 

1863.    C.A.White. 
Tomiation:  Oretaoeonti. 
liocation:  "La^t  foot  of  Bridge  peak,  four  miles 

north  of  Fort  Ellis,  Blont." 

Opia  (Defr.)  Conrad.    (1858.^ 

Jonr.  Acad.  Ifat.  8ci.,  Phila.,  vol.  3,  2d  sen, 
1856-1858,  p.  327.  Phila.,  1855-1858.  T.  A. 
Conrad. 

(Defr.T)  Gabb.     (1876.) 

Proc  Acad.  Nat.  Sci.,  Phila.,  for  I87fi,  p.  311. 
Phila.,  1876.    W.M.flat.k 

bella  n.  a.  Conrad.     (1858.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  3,  24lHur..  IS'hV- 
1858,  p.  327.     Phila.,  18.VI-1858.     T.A.O.nrad. 

Formation :  t.'rctaceou»<. 

Location:  Owl  creek,  thre^  milee  north  of  the 
town  of  Riploj,  Miss. 

bioariuata  n. «.  Conrad.     ( 18.")8. ) 

Jour.  .\cad.  Nat.  Set.,  Ptiila.,  vol.  3,  lid  wr.  1S;V)- 
1858,  p.  327.     Phila.,  18.-..'i-18.'i8.     T.  A.Tonrad. 

Forniiitiun:  Cretareo««. 

Locatiuu:  Owl  creek,  throe  miles  north  of  the 
town  of  Rtpl<>y,  Mirw. 

conradi  Gabb.    (1876.) 

Proc.  Acad.   Nat.  Sci.,  Phila.,  for  1876,  p.  311. 

Phila,  187«5.     W.  M.<;abb. 
Formation:  < 'reUiccuus. 

vancouverenaia  n.  8.  Whiteaves. 

(1879.) 

Geol.  Sur.  Can.,  Mes.  Foss.,  vol.  1,  pt.  2,  pp.  158- 
Ififi,  pi.  IS,  II K^.  4,  4a.  .Muntnal,  lx7!».  J.  F. 
Whitt-avcs. 

Format  i«»ii:  < 'rptiiceous. 

Locatiuu:  Southwiwt  Hide  of  Denman  island. 


Opia — Continued. 

vancouverenaia  Whiteaves.  (1887. ) 

Geol.  and  Nat,  Htst.  Sur.  Can.,  vol.  2,  n.  ser.,  1886, 
App.  I,  p.  112  B.  Montreal,  1887.  J.  F.  Whit- 
eaves. 

Formation:  Cretaceous. 

Location:  West  end  of  Lasqueti  island  (in  the 
strait  of  Georgia)  near  False  bay. 

vancouverenaia  Whiteaves.   (1889.) 

<;eoI.  and  Nat  Hist.  Sur.  C*n.,  Cont.  Can.  Pale- 
on  t.,  vol.  1,  pt.  2,  p.  155.  Montreal,  1889.  J. 
r.Whlteav«-s. 

Formation:  Cretaceous. 

IiO<-ation:  West  end  of  La»]ueti  island  (in  the 
strait  of  Georgia)  near  False  bay. 

Orbitulitea  texanua   n.  s.    R  o  e  me  r . 

(1849.) 

Tex.  p.  392.     Bonn,  1840.     F.  Roemer. 
Komitttion:  Cretaceous. 

Location:  On  rf>ad  from  New Bn^unfels te Freder- 
ickHburg,  Tox. 

texanua  Kuemer.     (1852.) 

Kreide  von  Tex.  p.  86,  Taf.  10,  l^gs.  land.    Bonn, 

1852.    F.  Roemer. 
Formation :  Cretaceous. 
L(>cation:  Wasp  creek,  on  road  from  Now  Brann- 

fels  to  Fredericksburg,  and  upper  course  of  the 

Pedemales  river,  Tex. 

Orthocera8(firng.)Gabb.    (1869.) 

Am.  Jour.  Conch.,  vol.  5,  Phila.,  1809,1870,  p.  6. 
Phila.,  1870.    W.M.Gabb. 

blakei  Gabb.     ( 1 869. ) 

Am.  Jour.  Conch.,  vol.  5,  Phila.,  1860,1870^  p.  6. 

Phila.,  1870.    W.  31.  Gabb. 
Formation:  Triassac. 
liOcation:  Nevada. 

blakei  (Gabb  T)  Meek.     (1877.) 

Rep.  Geol.  £xpl.  Fortieth  l*anillel,  vol.  4,  pt.  1, 
pp.  10*,  105,  pi.  10,  flg.  11.  Wu«h.,  1877.  F. 
B.  Meek. 

Formation:  Triasslc. 

I<4X'ati(iu:  Ridg«<  above  C(>ttonwi>od  canyon,  Went 
lIuml>oIdt  range.  , 

Orthoceratitea  ( Brey. )  Gabb.    ( 1864. ) 

Geol.  Sur.  Cal.  Paleont.,  vol.  1,  p.  19.  Phlla., 
18r.4.     W.M.Gahb. 

blakei  n .  s.  (labb .     ( 18t>4 . ) 

Geol.  8ur.  Cal.  Paleout.,  >.•!.  1,  p.  19,  pi.  3.  flg.  1. 

Phllii.,l.sr,4.     W.  M.GhUi. 
Formation:  TriaH-«ic. 
Location:  Buena  Yiiita  district,   IIumlN>ldt  min- 

ing  n«gion.    • 

Oatrea  [Linn.]  Say.     1820. 

Am.  Jour.  Sci., l^t  ser.,  vol. 2, p.  42.  New  Haven, 
182^1.     Thomas  Ssy. 

acuticoata  n.  s.  N.  &  G.    (1840.) 

Bull.  Roy.  Acad.  .Sci.  Ilruxelles,  Tonii>7,  pt.  2,  pp. 

213,  214,  fl;;.  2.     Bruxolles,  1840.     Kyst  A  Gale- 

otti. 
Formation:  .Turiuwic. 
Location:  Tehuacau,  Uexicau 
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Ostraa — Coutiiiuwl.  ' 

aontlroatila  (  Nilsaon  )  Trooet. 

(IWO.) 

rinh  Oeol.  Hop.  Tinn.,  p.  M.    NiuhTtllr,  ISW. 


LoCBllon:  llrNili7  connlf.  Tmn. 

—  acntlrostilB(KilH.)('rFilii«T.  (IKTO.) 
ZnUch.   rieiinrh.  ii«.l.  iK*.  Bumi  i2,  p.  !!£!, 


a.  Uahli.    (186!)  ) 

■hilt..  !»».    W.  v.  n>l.K 


«cntircMtTla  (Nils.)    n.  va 

vald.    (IKTl.) 

0«c^.-Pal<'iiut.  Bi'Piirk.  HuM:  llan 
rLrnIn>p1ii,i>p.1Hl^'    St.  I'rb'nl 

rotmillDD   CirUi'Mnu. 

americana  (Deehajraa} 
<16tM.) 

Fniirtta  Ann.  Rep.  U.  S.  GmL  Snr.,  p,  2 
1»M.    a  A,  Whllr. 


, appreMa  (Uabb)  White.    (1R8I.) 

!         J'ourlh  Add.  Ko^.  U  i'.G<'o].Siir.,[iK  !M,£[U,pL 
39,  Or.  9.  Wuh.,  IBM.     C.  A,  Wlilta. 

.         LucnM.iti:  CHliri-mii. 

aiietiaa  (d'Orb.)  Coqnand.    (1869.) 

MuuoK.  (inK  IHInvi  Tfinli.  CrfUf*.  |>.  41.  pL 
.1,  tifrt.  1IU13.    Mirwilln,  Indil.    H.  r«|uuid. 


Lotntiim: 

K,tt 

cfUDji,  )li*l»D  hilli,  Vaw  Bnu 

ban-andel  11.  B.  Ci'juaml.    (1869.) 

MuiioK.  (;<'nn  (Miw  Tmmiu  Cr*Uir(..  |..47. 

l-J.  Itpk  1-1.    )I.™-i[l«.  Mas.    aCiK,u.Bd. 
Fonniillug;  CrM»«oo». 

■  LoeaUin:  Vo  Bnanhla,  Tfi, 

^^      auomiBefoTDiiB    { Kin 

(INKI.) 


-  anomiofdeB  u.  h 


—  baiTBiidel  Coqiunil)  White.  (ISSt.) 

Fourtb  .\  ll.E«p.f.Ii,Cuiil,Sur.,p|i.l.'02,2a!,pl. 
U.Hu:  1.  2:nl.  «.  It?.*,  pLM.aj.l.  Wtali^ 
IftM.    0.  A,  Willie, 

—  bella  n.  h.  Ciinrnd.     (IfHT.) 


I  —  bel]a(Coii.)Cor|iiaH<l.    (18G9.) 

M.....K:.  Oc-nre  (WHw.  T«™fB  .■rtw,-,--,  p.  nl, 
.11!.  tin'.  7,  K.    HnniFlltn,  1Rfi».    II.  roinnn 

!  rx-iilli..i:  r.n.iii.  r~x^.  HI..I  M-xIro. 

-belln  ((■..11.)  Wliilc.     (-1HW) 


ri  nxi,  b-'Iuo  CMattu  cit>-, 

(Mwk)  White.    (IWCJ.i 


.  rlTur,  buluw  GulUtla  dijr. 


-  bellapUcaU  ti.  H.  Shnnuini.   (ISSS.) 

Tniii*.  A-J.I.  )«■(..  St.  lii.nl:..  ml.  1,  laj(i-IMO. 
in:  ■I",    tirj,    M.  Luiii-.,  l!tKJ-lW.      B.  F. 

LuralliHi:  Kur  ^ln-iiiiiin.  in  tli*  Uuth  of  Pu« 


-bellipUeata[Kliiim.)  White.  (I8S1.) 
F..nrlli  AuiL  ll..|..  i:.  s.  <J,«1.  Sar.,  r  Xr>.pL 
47.  tij-.  1--:.    W,uJ,„  1;M.    G  A.  Wliilk 
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Oattaa — Contioiied. 

(Alaotryoala)b«lUpUcaU  (Hbntn.} 

White.*  {1»79.) 

Elcv«iih  Ann.  Rep.  ir.  a.  Gnol.  iinri  GHit. 
Bnr.  T«r.,  ff.  STd.  87;,  pi.  i,  Bji.  S.i,t;  pi.  B, 
1tf.Sii,b.    Wuh.,  m».    CA.  Vliltc. 


.)Wiiit«.  (188a.) 


Lootlom  K«r  SliTinHi 
0«k  rre-k.  and  v.rio 
Gr.j»B  c^nnly  (T«.). 

—  b«Ilarugoaa  (Shut 

Wuh.,  IM4.    C.  A.  Wbil.^. 
Formiilton:  Creuc»Di. 

—  blackli  White.    (1884.) 

roorth  Add.  Sep.  U.  B.  Ge<j1.  f\a.,  p.  -iK.  |il. 
A  Bg.  H  pi.  1«,  Dg.  £.    Wuh.,  1884.     C  A. 

LduHud:  Trxu. 

—  bieweill  n.  s.  Uabb.    (18C1.) 

G*d1.  Siir.  <U.  Pilpant.,  vnl.  1.  jv  W4,  pL  IS, 


breweill  (Ualib)  Cutinaud.    (L86 

MBDug.  Cmrp  IW1T...  Temiii  Ctftiu:^.  |l^ 
B3,    |>l.    .'«,    Hi;-    lU.     Uuieille^  Intra. 


y,  a«i. 


—  breworii  ((inM>)  Whitu.    (1884.) 
roiirtb    Ann.    B-p.   U.    ^.  »»!.  Siir..  p.  :»S. 

WmI..,  I«84.    c.  a.  Wl.it* 
rucnullou:  On-lw-i-.ib.. 
LwMlon:  (Ulfuniiii. 

—  biyani  n.  b.  Ualib.    (liiiTB.) 

rm-.  Ami.  Nut.  M.,  l-hiU.,  for  Iii7«,  p.  321, 
PlillL,  lir.f:    W.  H.  OhUi. 

Lmlion;  K»r  Vinn-pluirn,  M.  J. 

—  bryaui  (Uabli)  Whitn.    (lf(S4.) 

ruurtli  Auii.    tb-p.    [1.   S.  lipul.  im.,  p.   29S. 


LnrsdgB:  Mii.v  ramp,  near  New  BmuDfeli,  Ta 
-  caiinata  (L&m.)  Itwiuei'.  (1S52.) 
Kn-hlc  T..U  Txi..  p.  Tt,  I^f.  u,  %.  fi.     liouo. 


L«>i 

1...,,  w« 

1^'tu 

Ibc  GuululuiK'  (bur. 

lUp.  IT.  S-  u. 

I.an 

)  Couriul. 

(1857.) 

lumilun;    Tutksf     cnuli ; 


Oatrea^C'ont  iitnefl. 

catlaata  (Lam.)  (Boomer.)  Wbita. 

(1884,) 
Fourlh  Ano,  R'p,  U.  S.  flsot.  8ur.,  p.  233,  pi. 

U.nj3i.l-4.     Wufa.,  ISH.    C.A.W1ilt«. 
Formttlsn:  OnULCfniu 
Location:  T«w. 

coalvUlei]BiE(Meek)White.   (1870.) 

Loutlon:  CuItIIIs,  UUh. 

coalvmenBlB(Meel[) White.  (1884.) 

Fourth  Ani..  B«p.  U,  B.  Owl.  Bur.,  p.  SBS.  pt. 

3B,  tigs.  1-*.     Wh)i..  I'.Si.     C.  A.  WhIW. 
Formstlont  CRIsrrcoiii^ 
LocUloo;  CooItIIIii,  riah. 

oonA-asoaa  a.  e.  Conrad.    (1858). 

Jour.  Arwl.  NX.  SrL,.  Pliila.,  toI.  3, 2d  Hr.,  1«M- 

]"M,  I.,  xa,  pi.  M,  iig.  t.   Phiu.,  iwB-iajB. 


-  coafragoaa  (Coa.)  White.    (1 
F.mrth  Ann.  Bop.    V.  B.  OssL  Sur., 
Wufa.,  ISM.    C.  A.WhlM. 


Lonllon^  Ulnlviippl. 

—  congesta  i 

Bsp.   llyrti-..|t.   T 
M.    Nlrnll.'t. 


i.CoDrsd.    (1843.) 

In  Uppor  UlBlgglppI  riTer,  L 
pp.  C   p.  ISS.    WhIi.,  IMS. 


I.urallon:  On  Iho  Mbiuuii  riTor. 

—  coneeaU  (Con.)  Hall.    (1856.) 

Brp.  Eipl.  and  Hur.  R.  R.  B.  lllnMnpl  rlT 


-congesta(Ooii.)r«<)uiin(l.    (1869.) 

MooLt  i;.-ui-linr«iT^mini-r+iKf,i^*i^p|.lT, 


cougeeU  (Con.)  Meek.    (187(!.) 

Bop.  IT.  B.  OmI.  Sur.  Tort.,  lol.  3.  pj..  13, 14,  pi.  3, 


mm  rivt>r,  u  wtll  h  on  Ihs  Surth  VMtt, 
«  Niiilmn  ([lUBp.  ll  likmrlw  usFun  at 
il  iMwHtlM  lu  Nuw  U.'xi<:u  ud  Culomla. 
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Oatrea — Continued. 

congesta  (ConradX  White.    (1870.) 

V:iovonth  Ann.  Rep;  U.  S.  Geol.  and  U'fijrr.  8ur. 

Terr.,  p.  197.    Wash.,  1879.    C.  A.  WLite. 
Formntion :  Cretat'coiifl. 
Lfu'atiun  :  l^»ar  creek,  near  MorriBon,  Colo. 

oongesta  (Conrad.)  White.     (1879.) 

Kleventh  Ann.  Rep.  U.  S.  iioo\.  and  Oeogr.  Snr. 
Terr.,  pp.  2:w,  234,    Waah.,  1879.    C.  A.  White. 
Foniiation :  Cretaceoup. 
Location :  Coalville,  I'tah. 

congeata  (Con.)  Whit«.    1884. 

Fonrth  Ann.  Rep.  V.  8.  Ool.  Sur..  p.  W4,  pl.:tn, 

flgH.  11,13.     Wiujh..  1884.     C.  A.  AVTiitc. 
Foniiation:  Crotnieoiw. 

congesta  (Con.)  Whiteavea.    (1885.) 

Geol.  and  Nat.  Hist.  Snr.  C^\u..  Cont.  C*u.  Palo- 
ont.,  vol,  1,  pt.  1,  pp.  78, 79.  Montreal,  1885.  J. 
F.  Whileaves. 

Formation  :  Cretareonp. 

Location :  Rorky  HpriuR  rid^,  near  Macl.oi>d 
Benton  trail ;  wwt  flank  of  West  bnttf.  In  the 
Bwwt  Gram  liillp,  and  clom  to  tli<-  international 
boundary  line. 

congesta  (Con. )  Whi tea vee.    (1885.) 

Gcol.  and  Nat.  Hi«t.  Sur.  Can.,  Cont.  Can.  Pali>- 
ont.,  vol.  1,  pt.  1,  p.  83.  Montnal,  Irt-S'i.  J.  F. 
i^Huteavo^ 

Foniiation:  Cretaceous 

Location:  Wa'iTton  river,  a  few  niiles  lielow  the 
lake,  Canada. 

congesta  (Con.)  Whiteaves.     (1889. ) 

Geol.  and  Nat.  IIi«t.  Sur.  Can.,  Cont.  Can.  Palo- 
ont..  vol.  1,  pt.  2,  pp.  186,  187.  Montreal,  1889. 
J.  F.  WhIteavcF. 

Foniiiitioii:  CnitiMievH*. 

Location:  Swan  rivi-r;  Ocro  river,  towmhip  23, 
range  17,  west:  un<l  tuwuMhip  22  in  the  wime 
ranire;  Verinilion  rivi-r,  township  24,  ra-^n  17, 
west:  ami  towni^hip  ZT*  in  the  same  ninp^;  Roll- 
ing rivtT.  two  milcH  above  tlm  old  C.  P.  K. 
cnN<i>iiif;,  and  Swan  river,  towuhhii*  35,  raune  2l>, 
WHHt;  ThMud«T  hill,  township  .V»,  ran;:«>  ;i'», 
wi»Bt;.\w.lniln»iuH  river,  Ko«'tion  36,  towuHhip  s, 
ranK'*  11,  wuM,  Manitolia. 

convexa  n.  s.  Say.     ( 1820. ) 

Am.  .lour.  Sci..  Ist  m^r.,  vol.  2,  i»p.  42,  43.     New 

llavi'u.  lS2i».     Thoiii:i- sav. 
Format i«ui:  f<'rt:i«"«iu^.  1 
Li>«'utitoi:  N*  .ir  Huiiiii^luii.  N.  J.,  and  at  Mnllii*a 

hill,  NiUK*  .SUitf. 

convexa  (Siiy)  White.    (188t.) 

Fourth  Ann.  Krp.  V.  S.  Ge-.l.  Sur.,  p.  2D1.     Wa»«h., 

18K1.     C.  A.  Whitf. 
Format iiiu:  Crrta««'OUB. 

cortex  (Con.)  Co*inand.     (1860.) 

Mono*;:.  (Ji-nre  n-tiva  Terrain  Croatce,  pp.  M.  M, 
pi.  34,  tics.  11-14.  MiUMillcH,  1869.  H.  Co«iuaud. 
Formation:  Cn'taci'ouii. 
Lot  aL-.uu:  Diy  crc<  k,  Blexica 


Ostrea — Continued. 

cortex  (Con.)  White.    (1875.) 

ICfp.  (ieogr.  and  Gcol.  Expl.  and  Suf.  west  of  one 
hundredth  meridian,  vol.  4,  pt.  1,  p.  170,  pi.  16, 
.npH.2a-c.    Wash..  1875.     C.  A.  Wliite. 

Forniatiou :  Cretacctius. 

Location:  Colob  plateau,  southwest  of  Kanwrm, 
and  also  at  the  North  fork  of  Virgin  ri  wr,  Utah. 


—  cortex  (Con.)  White.     (1884.) 

Fourth  Ann.  Rep.  U.  S.  Geol.  Sur.,  p.  294,  pi.  37, 

fiK^.  3,4.    \V<it>h.,  1884.    G.  A.  White. 
Formation:  Cretaceona. 
li'.xation;  Dry  creek,  Mnxico. 

—  crenulata  (Tnomoy)  White.    (1884.) 

Fourth  Ann.  Rep. U.S.  Geol.  Snr., p. 294.    Wash., 

18K4      C.  A.  Whit*-. 
Formation:  Cretaccona. 

—  crenulimarginata  n.  8 .  (rabb.  ( 1860. ) 

Jour.  Acad.  Nat.  Sci.,  PhiIa.,voI.  4,  2d  Bar.,1858- 
isno,  p.  ,398,  pi.  68,  flK«.  40,41.  PhlUk,  1858- 
l«fii».     W.  M.  Gabb. 

Formation:  Crotaceonn. 

Location:  Two  miles  eai«t  of  Middleton,  Tenn. 

—  craoulimarginata  (Gabb)  Coqnand. 

(18(W.) 
Mono.  Genre  Ostrea  Terrain  Cr^tacc^,  p.   61,  pi. 
17,  n«».  12, 13.     Marseill*^,  1869.     H,  CoquaDd. 
Formation:  Cretaceous. 
Ligation:  Tennessee. 

—  crenulimarginata  (Gabb)  White. 

(i8ai.) 

Fourth  Ann.  Rep.  V.  8.  Gcol.  Sur,  p.  294,  pS.  40^ 

fl(r.  2.     Wa^h.,  1.SK4.    C.  A.  Whit©. 
Formation:  Creta«'eoua. 
Location:  Tvnnesmee. 

—  crenulimarginata  (Gabb)  Whitfield. 

(1885.) 
Mou.  V.  8.  Gi'ol.   Sur.,  vol.  9,  p.  W,  pi,  3,  flga. 

ln,U.     Wa.th.,  Iks.*-.     It.  P.  Whitfield. 
Forniiition:  Crctaci'^ju*'. 
liocatiou:  Marlboro,  N.  J. 

—  crenulimargo  n .  s.  Roeiner.     ( 1853. ) 

Kri>i<Io  von  Tvx.,  p.  76,  Taf.  0,  tigs.  6a,  b.     Bonn, 

1»52.     ¥.  Roenu'r. 
Formatitin*  Crctarfou-. 
Location:  Kri-dcrirk*l'iir{r,  Tex. 

—  crenulimargo  (Roeiner)  Coqnand. 

(1W)9.) 
Miuiojr.  GtMireOstroaTemun  Criftac*,  pp.55,  56, 
pl.  J.-!. H*.  7,  S.    Marseilhn,  1809.     U.  Coqiwnd. 
Formation :  i.'ietac«*<»us. 
Location:  Freilori«'ksburg.  Tex. 

—  crenulimargo    (Roemer)   White. 

(1884.) 
Fourth  Ann.  Rnp.  U.  8.  Geol.  Snr.,  p.  294,  pL  33, 

fip-.  s,  0.     Wa..li.   1SK4.    a  A.  White. 
Format  j. .!i :  i  p  (.-n^'ous. 
Luiutiuu:  Thxms. 
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W,  pi.    1 


nnly,  Al 


-oretaooa?  (Mort.)  Owen.      (I8G0 
18WI   n.  D.ow.!.. 

Loutlun   ArlE»D»K. 

orBtacea  Mort.)  Owen. 

SurondKen,  fleol.  R«.  Ark.,  pi. 

TLIIl,  Iftft).    HP.  Owen, 
lunutiuu  CnlKtuiu. 

■{1860.) 
7,  Bgt  3«, 

creUCBK  MoTtoD)  Uabb 
Proc.  And.  J4Bt  Sci..  rliiia.,  fo 
mi».,1"6l     W  M  G.I.U 

(1861.) 

LiH'ntUiii   n  lllnihll.  N.J. 
—  ot«taoea(Mortoii)C<K|Qand.  (I8fXI.) 
UoiioR.  Otiin;  (»lr<«T<Triin<'ri;tMv.  |i.  K,  ]>l, 
»,  Hks.  4,  6.    MarwfllH,  IMS.    II.  Cwjuana. 


Muff,  Ain.; 

<188t.) 


ontaoQa  (Mortun)  Wbit 

VeRunlii^i.:  CtbIutqh 
Lonlton-  Arluniu. 

oriitagalll?  [SHjlot.]    Mo 
(1830.) 

,  !>.  2t4. 


mr.  Sri.,  I 


Lmtiiiii:  [Si.  a•olK'-•^  n<'l.] 

-  crintagaUi?    [Soblot.]     Mor 


Ostrea — Con  tinned. 

deiiticulifera(C<jn.)  Wbite.  (1884.) 


Lcm.     v.  A.  Willi. 


donticuUfeTa  {Coi 

(1NM5.) 
Man.  [■.  B.  Cw.l.  Stir..  Ti>t. 


.)  Whit  fiold. 


-diluvlana  (Linn.)  Wbife,      (IR81.) 


elegautula   (Newberry)    Whit 

(IK84.) 

Foiittli  Ami.  Rop.  V.  S.  a«ol.  Siir.,  |>.  VXi,  |.l.  a 

flW  6-T.     Wmh.,  1SS4.     C.  A.  Willi-. 
roniBliuii;  miarnni. 

engelmBuni  n.  a.  Meek.    ( IWiO. ) 

Pru.'    Acml  Nnl.  Sn.,  Phiim.,  fnt  l-rni,  |..  31 

niflii,!^!].     F  B.  Heak. 
FnrnnDcin:  Jiinuaii!. 
Loritiun:  R.4  liiitln.  <m  tlio  Hortli  PUnm,  lal 

tudt  411' .V,  lini|[iiud»  \Olfvy  ^i-M. 

—  eneelmannl  UmIc.    (1876.) 

B«p.  K.1.1.  C.T.*1  Duln  Trrr.,  Vuh,  |.J..  It..^  :L1 

]ii. :;,  fl(.  li,    Wiuji.,  iBTi;.    r.  h.  si»i.h. 


eugslmaiini     (Meek)      M.   A 

(IHH.) 
P«l,.onl.  Vii.  Mim^iitl.  Snilllii«.ii.  C.nl,  Ku.; 
»ol.  14,  So.  ITI,  pp.  73.  74.  tig:  A  uni 

I..»'n1iaii:  Knt  liiiKn,  i-n  n.irth  liniirh  »r  IM 


-engelmanuKMeek)  White.    (IKHI.) 


.  tt.  Coiiiail.    (18.')^.)  ; 

.,    I'litU..  ml.  .1.  ai  «.r.. 

M,  nRKi.s.    I'liii^.,  in.-o- 


lll.^^-IMil|.  n  :i 
Imw,    t  A.  fonnii. 
FnfmUinu     'ratari-oiu, 

lownciTltlpliY,  MiM. 

dantlonlKerB  (Con.)  Co 


I^uculluii:  Kuteni  |n.rIi<'iiu[WfoinlDE. 
-  0XOByt«Ua  U.  B.  Oabb.     (18T6.) 

Piw.  Arvl.  Nul.  Ilrl..  lliilK.,  <V>r  ISVR,  pp.  (K^ .ISJ. 
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OBtrea — Conti  ti  u  eil . 

falcata  n.  a.  Morton.    ( 1827.) 


Ostrea—Con  t  i  n  ni>d . 
I  frankUul  u.  a.  Coqnand.    (18C0.) 


-  falcata  Morton.    (1830.) 


fEdeata  Morton.    (1830.) 

A Pour,  Hrl.  M  wr.,  lal.  IK.,  pi.  :>,  Iit(m.l3,2[). 

N«w  Ilmtn,  1KIII.    f.  Cm.  Uunnn. 

falcata  Morton.     (1834.) 

STiinp.  Org.  Bom.  I'm.  Rt.  V:  8.,  pr  !*>.  ''I-I-I. 
3,  flg.  Sipl.  fl,  flgi.  a,  T.    Fbllu.,  Id.;).    H.  Q. 


-  frankliui  (Corinnml)  Hill.    (1888.) 

AtiN.  R^p.  Geul.  Sur.  Ark.,  for  I""*,  vol.  S,  pp. 
l.n-ir-o.pI.s.flBi'.l-iJW:  pi.«.(iEii.m-srj;  pi. 7, 

lli».,  2H-un.    I.lllld  H.>'k.  IXHS.     R.  T.  Hill. 


-  gabbana  n.  1.  M.  &  n.     (1861.) 
Pm-.  And.  Nit.  Scl.,  riillH..  far  ISSl,  p.  MO. 
l-hltH.imi!.    Mwli  t  llu'lf n. 


LorntluD:  K«r  IMiMj.  HcVtir.v  Q«n<ilr-  Tfni 
—  folc&U(Mort.)  Owen.     (li^W') 

Snmiiil  K^i,  GniL  K-f.  Aril.,  pi,  T,  lie.  ».     Til 


-  glabra  n.  h.  M.  &.  II.     (1857.) 

IT."-,  Arml.  N.l.M,.rhlHi.  forlMT,  pp.  mi,HT. 


-  glabra  (M.  &  H.)  MM»k.     (t87B.) 
R»l,,  I".  (I.  C-.il.  Snr.  T-ir..  rot,  fl,  it-  'Va,  M", 

pi.  -111.  nu'.  !"-<(.   u'uh.,  i«i«.  r.  n.  Hnk. 


-  glabra  (M.  &.  H.)  Whito.     (1«7?.) 


-glabra  (Muck)  WhiU.    (1879.) 


fras<»a(Con.«p.)C(»]nftiid.    (\m\)     glabra  (M.  &  11.)  White.    (1879.) 


K.Kkfptiugi,  Wjo. 


.i.] 
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Oatraa — ContiD  aed. 

glabra  (M.  &  H.t)  Whit*.     (1879.) 

Elcaulh  Ann.  Bep.  U.  S.  Oh],  ■nd  GwRr.  Sgr. 

Terr.,  p.  116.    Wxb.,  1S;».    0.  A.  Wfaiu. 
FsrwUoD^  OnlvnnM. 

LooUod:  Bllhii  cm)c  nil*;,  two  Dil1«l<tMl  dI 
PuinI  ol  B«k>  >uilun,  W>o. 

glabra  (H.  &  H.)  White.     (1879.) 

Tht.,  i>.  216.  .Wwh.,  187».    C.  A.  Wliit*. 
TonnitloD:  CnUcanuK. 

gUbra(M.*H.)  Wliito.    (1879.) 


~  glabra  (H.&,  II.)  White.    {IW3.) 


Ostraa — Conti  naed. 

glabra  (M.  iH.)  White* VM.  (1885.) 

0»1.  ud  Hot  HM.  Sar.  Cko.,  Cunt  Cu.  Fah- 
onl..  Tgl.  1,  pt.l,p.U.     Honlnsl,  IBBi.    J.V. 


•  :  Snr  DuLl'i 


glabra(M.  A  H.)  Whitoavea.  (1885.) 

Gr..I.  m,l  Ni>I.  Hi.t.  Sur.  Cn.,  Cgnt.  I'lin.  IMls- 
nni.,  t.il.  1,  |>t.  I,  p.  S.     Mnnlml,  lw<S.     J.r. 


INNrri.^, 

n«r  oiKhth  cumtliun  lin»;  Ojtt^-r 

h-i*l  lingrli  vf  rfa«  north  folk  of 

tliF  Old  M> 

1  rliir. 

Third  Ann.  ^f;"-J'°'^- ;*';;. 'J^  '"^  »"•  "•     glandltotml.  n...  Whitfield.  (1883.) 


gIabra(M.<tH.)  White.    (1883.) 

Ttijni  Aim.  Bs)>.  U.  K.  Ui'ol.  fiir..  |i.  IS,  pi.  II, 

ipi.  1-4.    W»h.,  ISKl.    U.A.WhiW. 
FormiXtnii:  l.Vc(u»u>. 
Lunliun:  i-ntnt  of  Karkf,  Wfo. 

glabra  (M.  &  H.)  White.     (1883.) 


Wiinh.,]»W5.    H.P.W 


—  Idraensisn.B.  Ual>l>.     {18r>9.) 

Grul.  Snr.  rnl.  l>aWDt.,  vrd.  2,  ]'.  »):i,  |il.  3X.  Ilici. 
lUB,fc-rf.|.l.M,nipi,liP3,ll(i.i.    Pldlt.lMS.  W. 


FuFiiiili.'il.  ri.'l.......u>.  I.DculK.n:  Polnl  ot  K-ik^.  »'.<o. 

—  glabra  (M.  AH.)  Wbho.    (1883.)         idjiaensU  ((ial>bl  Wliit*..    (issi.) 

Thiri  Ann,  Hep.  li.  B.  lifil.  Siir.,  p.  1,1,  pi,  »,  |  Finirth  Ann.  Ilr|i.  II,S.<;.>.p1.  Sur,,  |i.  ;'.«.i>l.,-(4, 

flgl.  1-t.     WhIi..  1883.     C.  A.  \riii>i.. 
FonnMlon:  Orftun-niu. 
toHllon:  Tilla)'  i>(  iha  Mualli  Plarlr.  I'ulo. 


—  glabra  (MA.  H.)  White.    (18 

F.ntrlhAnn.  Rep.  I',  it.  0*ol.  Hur,  |.]..  : 
pli,  6ft.{)0,    Wivh,.  leHl.    C  A.  Wlitla. 
Foraiitlnn:  CrotiuT.iuii. 

—  glabra (M.&H.)Wliii(*v(»,  (1R85.) 

Ocol,  »nd  Sil.  HUil.  »<n.  Cn..!',,,,].,  Cim,  PbIp- 
ont.,  lol.    I,  p.  M.     HuDlnwl,   IMS.    J.  F. 


inomatan.i-M.*  II.    (18TO,) 


—  Inomata  (M.  &  II. )  Meek.    (1876.) 

Ecp.U.a.OK.l.Snr.  T.Tt..i..l.e,p.l4.1.I.IO,lln.4. 
W..li.,  wr,.    F.II.MH'k. 

LwBlli.n:  Omit  Und  uf  Ih"  Mimmri,  li.-lii«  Fort 
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I  OBtrea — Coiitiniiril. 
UtUeiti.B.<iBlil>.     (1876.) 

M"nlr..,il,  I»«i.     J.ir.Wliil- 


lM'4«m:  at  Mirj  rtrcr,  n«ir  fl«™nnii.'i.r. 
-lusecuran.B.  White.     (1N7«.) 


-  lugubiis  n.  B.  Conrad.     (1^7.) 
Hfp.  I '.  A  Mm,  Biiiin.l,  *ir.,  Tol.  I,  pi.  t.  p,  1«,  pi. 
in,<lg..V     WmIi.,  1M7.    T. A. Coamd. 

l.iM-Ht        £ut  of  Rnl  rinr  (Ormdlin),  N.  Ufi., 


bo-Kd.Hi:  H..'N»lrT<-'«iiil.'.Tiinn. 
larva  (Lbiu.)  Cook.     (IMUK.) 

HE. "D. p. »TS.    \vwirk.  1(iG«.    il.ll.Cui 
F-HKIOIliiu;  OHv-ffiqn. 
l«.iitliui;}J.i»Jn*j. 


—  lusubris  (Con.)  M«pk.    (1876.) ' 

It(]^  Kiiil.  EijwL.Siiitii  Pr.  H.  Mri.,  taJnMUDa, 
cif  fin.nri  mi  C.nta  ri«i.,  pp.  I»,  ISt.  pi.  1, 


U,iiliuu:  W,.>.ll«ir.v,  Morlt-.r'i.  Nm  -ounip,  N. 

larva  (Lum.)  <>a1>Ii.    (ix?*!.) 

I'm-,  .lead.  Nsl.  !^-i.,  rhll.i.,  r.>r  lolii,  p.  :i: 

Pliilii.,  ISTit,    W.M.ciaH.. 
FunuitkiB:  CrrUwuw. 
Loralluu:  nnirgrtiiwii.  ilniliuaii  ruiiulj,  i:t. 

lar»a  {Lam.}  WIiitHnld.     (IHX."..) 

M<*.  r.  ».i:vui.  *ir.,  •.J.  ;>,jrip..n.:w,|,i.a,  fl« 

:kT.     ««li..  IKS-..     II.  I-.  WbllHrU. 

LwaiiMU:  Thrcnip^hniit  S>w.1<-i*7. 

larva  (Lain.)  Hill.    (ISWI.) 

(;.".l.  P.ir.  T.X..  BiiJl.  N",  4.  P.S,    Aii-tln.  m 
R.T.Ilill. 


laterallB(NiliiRi>iil  Troost.     (IKHl.j 


rh.iua,  G.IiHnu.  P»g(»,  S.  Mei, 

-lugnbriB  (Cull.)  White.    (18IU.) 

Funnh  Ann.  Rep.  IT.  a,  Oro\.  »ar.,  p.  tlf!,  pL  41 


Innata  Nil  .)L'reilner.     (I8T0.) 
KHii»rli.  Ilnilwh.  (l«p|.  <!<■«.,  Bind  O,  p.  EtT. 


—  lyoul  n.  B.  I^hiimunl      (1861.) 

IT.*.  Bwlon  s.>c  Niil.  Ill.r„  .ol.  b.  Wrtl.  IMf, 

—  iToni  (Sbum,)  White.     (1884.) 
Tmrlb  A       Hop,  r  &  (JFol,  Sur.,  |>.  UDT.     WiA., 


—  lateialia  (Nilo.  hji.) Cn-iliipr.   ( inT<j.  j 

ZrliH'h.  I>fui«'li.  iit-iil.  ijn..,  iiaiiil  i:^,  p.  :::^i. 

iMTBlt-ii;  XnliHilovu  iuhI  TiBhrm.^'li.  N..I. 

—  lataralia  iNtlHimu)  Wlijtc.     (1881  ) 


mallelfoiiiiis(c;Blili)  Coqnand. 

{18l>!l.) 
H..u<v.  (!«nv  (Mm  TiTTlni.  <'nlan\  p.  HI,  pL 


LlJ 
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Oatrea — Cont  in  aed . 

molleifoimifl    (Uabb)    White. 

As.        Vaah.  -Isat.    C.A.ytblu. 
Lucallun:  Cilirurnli. 

narBhli  (Sow.}  Maroon.    (ISTiS.) 

a>ul.  N.  Abu,   yjK   13,  44,  ].l.  4,  Hg.  4.     Zuricli 


-meseDterlca(Mort.)WUito.    <1K84.) 


Ottre*— Cod  tin  lied. 

panda    Morton)  Coqnand.     (IStiSI). 

pMUI.n^.H.fi.    Muwillcn,  IMi'U.     n.  CuiiuDd. 
rumntign    C«l»cr(Hl». 
Liwlion:  Neo  Jvikj  ud  Alibama. 
panda  (Mort.)  Wbito.     (1884.) 

Foitnli  Alin.B^p.  li.M.U.-cil.Sqr.,!!.  :»ll.     Wul>., 
1W!4,     (\A.Wliil*, 

panda  (Mort.)  WliitBeld.     (IPN5.) 

Mnii'<.0.8.';.i.l.8ur.,»i,l.  9,  |..  w    \t<ul,  ,  ]>vt\ 

K.  f.  Wl.iiflrld. 
K..n»(ll<*i;  Tirrtlarr  [Ukuwdii  M. 

pandsefonnia  u.  s.  Uabb.     (1861.) 

P™.  Aiiid.    Nil.  M.,    Plitl...   furl8GI,   |,.   :iijg. 
PlilliL.  lAi^S.    W.  M.  Oibh. 


muItUiTata(Coa.)Co<|iiaud.     {\)m.) 

M.fle'.  !-•■     M.r«-il1«.  IBMI.     II.C...,iiiiu,l.  j 

Lmlion:  I'lJ  .nik,  ■oilco;  uid  Teiua.  | 

mulUradlata^Con.)  While.    (IBSJ.)  ; 

Vuunh  Ann.  fti-p.  1*  C  Uml,  Sur,,  |>.  am.  pi,  3»,  | 

flf9<.  1,2.     Wwb..  11M4.    ir.  A.  Whilv. 
r<>nuiiil»n.CnUc«on>. 


— owenanan.  •.  Slinmard.    (ISGl.) 

tUO.    Uuttm.mz.    B.r.ahiiiiurd. 


paiideefornils    ( U  a  b  li . )     W  h  i  t  u . 

[lt<»l.) 
Fuunh  Anu.ll»p.  l'.8.Cool.8nr.,  p.  238.     tta.li.. 


iV,  Tn. 


— •  panda  b.  a.  Morton.     (18! 

Hum. ia.1:!.   &c..iinnuu. 

LowUOD^  New  Jfnmy 

panda  Murluti      (18U.) 

Ajnop.  Onr.  RfDi.  C'n-t.  Or.  U.  !j.,  pi 

dg.  6l  pi.  IS.  "K.  lU.     Phil*..  IBS 


i:  BI.Oeoiln.IVI,:flout)iCir.jl 


-  paUna  n.  8.  M.  &  H.    (t85S.) 

Pruc.  A.-..].  N.l.  Si-i.,   PhllK..  tnr  Ig&l.  p 
Pbila..  MT     M»kJlHirdfn. 


(ai7phsea  ?)    patina   (M. 

McBk.     (1876.) 


-patina  {M.JkH.)  White.     (irtPJ.) 


-  patina  (U.  A  H.)  Wbite.     (ItlHJ.) 

FounliAnu.  Ib'p.  I'.  ^.  llwl.  Air.,  )>,  MH,p].4 

hg«.4-s.  whIi.. mm.  c.A.WMtr. 


-patina(M.AH     Wblteavea.  (1885.) 

CwL.iiidNM  ai.l.Snr.C.n..i:nnl.l.'«ii.lMI.Hiiii„ 
iul.l,pt.I,p.90.    U.'Utml.  IIM.    J.  r.  Whtt- 


-  pellucida  (M.  A  H.)  Moek.     (1876.) 

Ilr|..ir,S,U™l.Silr.T,.rr.,T0l,9.p.  IVpl- «,  flu. 
*■•,!:     Wt>i..,l>CT.-,.     V.B.MKk. 


KDItTH  AMEItlCAX  MKSOZOIC  INVKIITKUHATA. 
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pellucidfl  (M.  &  ir.)  White.     (U»l.) 

K.xiriJi  Ai.u.  Ilr|>.  t'.  it.  IJi'ol.  Siir.,  ]>.  &>,  I>l.  00, 

iik«.<i,t.   WU.11..I81M.   c.A.whiif, 

r«ni.Hli.-ii.  I'rriu.iouA 

Lucalluut   rnvTllUmiiririvvrrrEloii. 

pectiuaU (l^m.)  (!iH(i)uiO.    lltii^.) 

JlmoK- 1  !"ii  rr  ( »■(  rm  Trrrniii  <  'rt»u->\  J  'IP. "  I-  ■"'  '■  I''  ■ 

±1.11)^.1-7.    NnwilkM'^.    1I.I'd.,uuu<I. 
IfornMli..!.:  <;r.'t:M-.<ni.. 
T.»nliiHi:   Turkr;  vn'rli,   Uu  Jliiuui,  u<l  Kow 

peculiaria  II.  B.  Coiirud.     (I8.'itl.) 


luou  i-t  Hl|.liij,  Uiai. 
-poonUatlacCon.)  Coqiiand.     (l»Hi.) 


pecuUariBtCon.)  While.     <1881.1 


pltcberi  [Uortou  up.]  Cuquaiid. 


—  planovata  11.  B.  Shnmard.   (IMtil.) 


...  IHM.     Ij. 
l^^r^XKHi:  AriwjrluvD,  N.J. 

- plnmoAa  (Murtnui Cuiinniid.  (IMiiU. ) 

Lu'iiliiiu:  Nun  Jttary,  .ilutoinii,  nru)  Mi~i!iiu[i. 


Ostrea — C  ui  1 1 )  u  tied . 

pIumoBa  (Morton)  White.    (1881.) 

TdutiIi  Anil.  K-\:  I.  H.  Orul.  Sur..  p.  MB.  !■'. 
3T,  fle>,  i,  Ik    Wuh.,  ISH.    C.  A,  Wblta. 

l.willlnii:  ScB'JnnFy. 

plumoea {Morton)Whitfiel(l.  (1685.) 

fliw.  li.  11.    Wuh.,  IBSS.    B.  P.  Wh'ilftiiiJ. 

pnidentU  n.  b.  WtiiU.    <1875.) 


Lwatloni  Uvl  of  linr™  Hiuble  rl•l|!^  I'Uh. 

-pnidentia  While.    <1881.) 

ruimh  Ann.  Rc|..  L'.  S.  Ora\.  Sur.,  p.  ^M,  pL  W, 
fiK-.  B,e.     H'o-h.,  1,-iM.    C.  A.*bll». 


puBilla  (Sila.)  Ciabb.     (1876.) 

Pfi-.  Aciul.  K«t.  a.-i.,  Phll«.,  tor  IK*,  p.  321. 


-  qnadripllcatan.8.8huii)nr(l.  iWTAi.) 

UU8.    Ni.  IriHii-,  lil.->A-1wiU.    P.  r.  Utaiiniivid. 


quadtlplicata  (Sliuinard)  White. 

(IMS.) 
Kli'V>'ijl)i  Ann.  Ktp.  I'.  :^.  Urgl.  ■ii'l  Uvokt.  jur. 
Tmt.,  pp.  K.l.  T.6,  pi.    B,  Bb.  Or.;  pi.  S,  Dki. 


~ quadriplicata  ((thniiiurU)  Whita. 


.,  in't.    O.  A.  Wblta. 


—  radlaua  i(.'i>iiriul>  Murtuii.    (I8X)}. 

Am.  .i'«ii.  S.I,  l~i  >rr..  i»l.  SI,  p.  Mu.    Mm 

lliiv'i..  l^-i;;.    H,  il.  J1..11I.11. 
l'..ii>Mi..i.i  i'r..iu-i-ni.[Ttrili.ij?J. 

—  robuitai  u.  a.  Conrad.     (1S37.) 

Ilrp.  i:.  S.  uid  Nci.  B-iiiKl.  fur.,  TDl.  1,  m.  1, 
pp.  1.",  IST.  pi.  11,  Af^  3a,li.     WMh.,  1MT. 


irrl. 


:*•  - 


MTLI.] 
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Oatrea — Continued. 

robusta  (Conrad)  Coquand.    (1869.) 

MuDog.  Ci«nre  OrtriM  Tcrruin  Cr»'t(ic6,  p.  62,  pi. 
32,  flga.  11, 12.    Marseillon,  ISittf.     H.  Coqimiid. 
Voruiatiou:  Cretaceona  [Tertiary]. 
Location:  *  Jacan,  three  mileii  frum  Larudu,  Tez. 

robusta  (Conrad).    (18^.) 

Fourth  Ann.  Kep.  U.  8.  Oeol.  Sur.,  p.  300,  pi.  40, 

ftg«.  3,  4.     Wanh.,  18»1.     C.  A.  White. 
Formatiou:  Cretaci-ous  [Tertiary], 
Location:  Near  Laredo,  Tex.  [7] 

aandaUna  (Goldf.)  Troost.    (1840.) 

Fifth  G«ol.  K«p.  Tumi.,  p.  46.     Na«hvilUs  1840. 

G.  Troo«t. 
Fomiatiou:  Crritarcoufl. 
Location:  McNairy  county,  Tcnn. 

—  sellseformls    (Conrad)  Morton. 
(1833.) 

Am.  Jour.  Sol.,  Ist  ser.,  yoI.  24.    New  Haven, 

1833.  B.  G.  Morton. 
Fomiatiou:  Cretacoour*  [Tortiary]. 
Locatiuu :  Southern  Stat^^s. 

—  aellaeformis  n.  s.  Morton.   (1834.) 

Synop.  Urg.  Uoni.  Cret.  Gr.  U.  S.,  p.  .02.     Phila., 

1834.  S.  (;.  Morton. 
Fomi.ition:  Crctace^jus  [Tertiary]. 
Location:  Alabama  and  South  Carolina. 

aerrata  (Defr.)  Coquand.    (1869.) 

Monug.  Genre  Ootrea  Tcri-ain  Cr6taci',  pp.  7'.*, 
80,  pi.  17,  fl(|;.  3;  pi.  30,  fig.  1-6.  Man>eilU'^, 
1869.     H.  Co<iuand. 

Formatluu:  Cretaceona. 

Location:  New  Jersey. 

simiUa  n.  s.  N.  <&  G.    ( 1840. ) 

Bull.  Roy.  Aca«l.  Sci.  Bnix.;lU«s,  Toiue  7.  pt.  2,  p. 

214,  fig.  5.     BruxelloH,  1H40.     Ny«t  &  (JuUutti. 
Formation:  Juratisic. 
Locution:  Tehuacan,  Mexico. 

skldegatenBis  noin.  pro  v.  Whit- 
eaves.     (1884.) 

G«ol.  and  Nat.  Hist.  Sur.  Can.,  Menc.  Fom., 
Tol.  1,  pt.  2,  pp.  243,  241,  pi.  :i2,  lit:.  1;  pi.  12, 
p.  242.     Montreal,  1884.     J.  F.  Whiteiiv.->. 

Fonuatiou :  Cretact-uua. 

Locatiiin:  Sl(idi'i;ut<<  inlet,  i>uuth  bMi- wf  .Mliior.i 
bay;  Slcidt^gatu  iulut,  we*<t  Kidi*  or  AUirtad  Uiy. 

akidegatenaia  Whiteaves.    (1S89.) 

Geul.  auil  Nat.  Ilixt.  Sur.  Can.,  ('luit.  Can.  I'iilf 

out.,  Tol.  1,  pt.2,  p.l6&.     Muutnal,  188'.'.    J.  F. 

WhiteaveH. 
Furmation :  Oetaceona. 
Location:  ll«>cky  iiiouutainH,  thri>o  mil»-it  north 

of   the  east   end  of   Devil'a   lake,   North wi.>t 

Territory. 

—  aoleniacna  n.  b.  Meek.    (1870.) 

Proc.  Am.  Philod.  Soc.,  toI.  11,  18tiU,  18Tn,  p.43f). 

Phlla.,  1671.     F.  B.  Meek. 
Formation:  Tertiary  [Crctareoiw]. 
Location:  With  coal-bed,  Bear  Kiver  city. 


Oatrea — Con  tinned. 

aoleniaoua  Meek .    ( 1873. ) 

Sixth  Ann.  Rep.  U.  S.  Qeol.  and  Gcogr.  Sur.  Terr., 
pp.  487,  488.     Wash.,  1873.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Near  CoaWille,  Utah;  Bear  KiTercfty, 
Wyo. 

aoleniacua  (Meek)  White.    (1879.) 

Elorenth  Ann.  Rop.  U.  S.  Gcol.  and  Gt-oxr.  Sur. 

Torr.,  p.  233.     Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous, 
liocatiou:  Coalvilh>,  Utah. 

aoleniacua  (Meek)  White.    ( 1S79. ) 

Kleventh  Ann.   Rop.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  249.     Wash.,  187U.    C.  A.  Whit«. 
Ft  irniation :  Creta^-eous. 
Location:  Ililliard  station,  Wyo. 

aoleniacua  ( Meek )  White.    ( 1883. ) 

Twelfth  Ann.  R«p.  V.  8.  Geol.   and  Gougr.  Sur. 

Terr.,  pt.  1,  pp.  9, 10.  pi.  11,  figs.  2a,  6.    Wash., 

1883.    C.  A.  Wliite. 
Fonuatiou:  i'retaceous. 
Location:  Near  Coalville,  Utah;  B«wBiTer  city, 

Wyo.;  a  few  mik«8  east  of  Bear  River  city,  Wyo. 

aoleniacua  (Meek)  White.     (1884.) 

Fourth  Ann.  lU'p.  U.  8.  Geol.  Bur.,  p.  300,  pi.  4^, 
flg.  1.     Wash.,  1884.    0.  A.  White. 

Formation:  Cretaceous. 

Location:  Southern  Wyoming  and  aiijacent  |iarta 
of  Utah  and  Ct^Iorado. 

atrigllecula  n.  s.  White.     (1875.) 

Rep.  Ge«>gr.  and  Geol.  Expl.  aud  Sur.  wi>!»t  of  one- 
hundredth  meridian,  vol.  4,  pt.  1,  i)p.  l«:i,  104, 
pi.  13.  tigi*.  :\a,d.     Wash.,  18T,'>.     C.  A.  White. 

Formation:  Jurassic. 

Location:  Two  miles  south  of  Dirty  Devil  river 
Utah. 

atrigllecula  (White)  Whitfield. 

(1880.) 

Rep.  Geol.  Black  Hills  of  Dak.,  pp.  348,  ;M9,  pi. 

3,  flgs.  8, 12.     Wash.,  1880.     R.  P.  Whitfield. 
Formation:  Jurassic. 
L4K'ation:  Flaiit  of  the  Belle  Fouix-he  river;  .Mum 

Dance  hill,  aud  near  Betiver  crcfk,  Black  hillM. 

atrigllecula  White.    (ls«l.) 

Fourth  Ann.  Reii.  U.  S.  Gt-ol.  .Sur..  pp.  -.jHy,  -jjni^ 
pi.  35,  flgs.  y.  11.     Wa.Hh.,  1»»4.     C.  A.  Whit.-. 
Formation:  Jiirassir. 
Location:  Wyoming,  ('oloradu,  Utah,  l«luho. 

aubalata  (Meek)  Wliite.     ( li<K4. ) 

Fourth  Ann.  Rep.  U.  8.  Qeul.  Sur,  p.  :Un),  pi.  39, 

fig.  10.     Wash.,  1884.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Upper  Missouri  river  n«gion. 

aubovata  n.  s.  Shnmard.    (1853.) 

Expl.  Red  River,  La.,  by  R.  B.  Man-y,  pp.  2f)5, 
200,  pi.  ft,  flg.  2.    Waah. ,  1853.    B.  F.  Shumanl. 
Formation:  Cretaceous. 
Location:  Fort  Washita,  Ind.  Terr. 


•  UibtaWe.     Thi4  loiality  U  Tertiary. 
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■ubovata(A]iu:u.)CoqDftnd.  (1869.) 

M.iiiOK.  Grmv  Ivtn*  T.'crulu  Oila-v,  )>|>.  IB.  4li, 

pi.  II.  Kg.  4.    H>n»>ll».  \Se»,    U.  Ro-iuud. 
FurnialJoii:  l'nitilro.,111, 
Liio«UoD-  TbXIUi,  Atlomnu.  and  Furt  (Vwhilii, 

BuboraU  (Sliiiin.)  WlijM.    (IKMI.) 


Oatr  ea^<:on  t  i  n  ae  d . 

BubtiiEonallB    (E.    r&    S.f)  .Ueek. 

(1876.) 

V.  8.  Oeol. Bur,  T.rr,  vol, U,  p.  5W;  pi.  40, 


1'..IT 


.     Wub.,  1K7S.    F.  B.  II 
Ih  or  Ji'JIIU  rl' 


—  •ubOmbilata  n.  s.  Cor|nand.  (IKfi!).) 
»<.■»«.  <lHir>O.I»..  Tcriulu  Cr,4t-,  i^  n-.jJ. 

^Z,  BlC.  i,  n.     MH4lll«n,  1M».     II,  C«i]il>u<l. 
FuriDIIl'Hi;  (!n>M<....iu>. 
XnCBllon^  Teiu. 

■ubspatulBta  n.  a.  Fi>rI>eH.    (l^'^O 


BubtriKOnaUa    (k.    &    S.)   Whit*. 

(1883.) 
Third  Ann.  IKii.  I'.  S.  a»l.  Sun.  ri.  IB,  ul.  It, 


snimiatidatn  il.jfll  .-tow.)  Conrad. 

(1,-07.) 


Uuolnsl,  KiUl 


BUbapatulate  ("Sow,)  Coqiiand, 

(lWi9.) 
»vii»ic.  liDDR'  (blrm  Toniuu  V.iit>u:i;  }>.  43 
li,ll«.3.    MurH'ilK  Ili«U.    II.  C»|>und. 
r<irawU->u;  Cn-ii.<T.'D>, 
LnoUun:  l.=«:i.  cnik;  N..rlli  (\.niliii»:  T 

BubBpatulataCFlii.)  GrIiU.    (lK7r.,)  . 


•viiiily,  OD.I  iKW  r.>M  llulnMii.  Cn. 
—  BubBpatnlatB  (FurWit)    Wliite. 
I  I'M.) 


FvinMi-ii 


t'lilu. 


L«'a>U.n:  M'wnlii'onli  UlDe,  llaliclui  Hal,  l^ia- 

■dK. 

—  anbtilgoaaliB  (E.  &■  S.)  Wbiteavea. 

(lasfi,) 


BubtriBonaUB  (E.  &  S.)  Wliit««vei 

(IS*'-..) 


J.  r.  wiiiiTOVw 

l.nrallc,:  Hir  r.i-m..  Hi 


.  1.  III.  1,  pp,  S,  K,    Hud 


BabtiigonaliB  ii.  ».  E.  dt  S.     (ltCi7. 

Tniw,  A'-dil.  Sci..  M,  U.uii.  nd.  1.  IK-A-lsni^  |. 
«i.    «l.  LmhIn  lK,'iii-iea>,     Ei,iiw  t  .lliHuianl 


tecticoBta  ii.  h.  (iiilili.    (18(10.) 

IK»-IH«I,  p.  4118.  Ill,  Wi,  ng^  47,  48.     KjIU., 
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Ostrea— Con  1  in  n«d . 

tectiooita<(Jiiblil  Coqnand. 


I  Oatrea— Continned. 
)  uulformiB  (M«ek)  White.    (ISM.) 

1.  KouHh  Abd.  B*p,  U.  S.  Oful.  Sur,,  [..  HtB,  |.l.  48. 

I.  Hxi.  0-T.     W»]i.,  IIIM.     C.  A.  WIlllK 


tecUooBtata  (ialib)  Wliita.  (IWI.) 

Fuunb  Aim.  Bail.  U.S.  Oiwl.Sur.,i<'»'M>l-I". 
FiinMtlon:  Cnlivn-m 


LuHtlDii;  Trni 


-niieulaU(8ctiIot.)Ci>(|naDd.  (1869.) 


-tM)UcM«tft((}abb)WhittiDld.  (18N5.) 
Hun.  V.  8.  UpuI.  Bur.,  iiil.  -J,  pp.  ^,  «.  I 
flKH  I,  S.    W«h.,  IMO.    K.  P.  WLIllWd. 
TonuiUluii:  CNUnow. 

LontUiD:  Vlctnltj  of  TnnlBB.  S.  J- » 

— t«iaiia[Boemsp.]ConQanJ.  (1869.) 

Monog.  OiiirtllilmiTjFTmlo  I'tMnw,  p.  42,    " 

flq,  4-4.    Unmilli'*,  ixeu.    H.  i.\xjuBDd. 
rumutloD:  CnUwina. 

(Dit  Fnmtrnu.  Mviku 

—  toiosa  n  a.  Mortem.    (183:<.) 


ti.Mortoii.     <1833.) 


■■■vcn.    H.  O.  Uorluii. 

Loi-iilun:  Tit*  Jornrj. 

iiiticoBa  Murtoii. 


I.  !»,  [1.  £i3.     StK 


Fnnuitloii'  CretorHCU*.  I 

L.if«ttoti   SewJiirw'j. 

—  torosa  Hortoti .    ( 1K34. )  I 

Bynop.  Org.  Kcni.  Crrt.  (Jr.  U.  S,,  |..  .''i,  pi.  10,  flg.  i 

1.    FhIliL.1834.    S.  G.  Uonoii.  j 
Viirniillbp  {iraUcBini. 

LuntloD   llnllici  hill,  M.J.  | 

toniia  d'Orb    Ca<|Dand.    (186!).)     , 

HvDuR.  Gruix  OKtr.*  Twrtfli  rii-'ta. 
pi.  t,  flgi.  1-3;  pi.  H,  Uril  1-4;  |>1 


Hlln.   H 

Bnun[-U<,  Tex.;  D.'U«iin',  N.'h 
inn,  8<>ii|]|  l^culinn,  T.-uu<^*-, 

a(Mortou)  Wliite.    (IHSl.) 


TuurtbADn.Beli.  l'.S.(:i«il.  S 
I,  Willi". 


Fumwlivn: 

-  -  -  tnuMluolcla  d.  ■.  M.  A.  H.    (1W7. 

Pl«.  AcwI.  J(»l.  .S.-1..  fl>ll».,  t..r  11157.  p.  147 
PlliU.    1K».     M-fll  f  lloyrll'D. 

Turniiilun'  €n-t»cfini", 

Lootlon    IiUUg  iDkculi  tint  Uinuuri,  Ni'1>[, 

tianalncfda  (M.  Jit.   H.)  Wliite 

(im.) 

FuDith  Ann.lt<<|i.  i:.B.G'<iil.Sur.,p.Sul.    Wuh. 


-taoinaTlu.ii.Coi|uai)iI.    <lKia) 
H.'Dog.  flnirc  'iHlrn  T<'tiiiiu  Cti'UtriS,  p. 
Uimllln,  IBW.    n.t^u.iiid. 


Q.)  White.     (1884,) 


IxKUtiua:  Arkannu. 

veaioulailB  Lam-tCoqnand.  (1869.) 

Muuiig.  Wfor.'  ItHTM  TiTinin  Ctftfi,  pp.  :fi,  »» 
pl.  13,At3<.i-l'i.     MitrH'llln.lim.  II.l.'u.|iiaBd. 
F,>ni>iitl«i:  Cn'liiri'Oiii, 
Loi'Mlun:   Nvwnniuuri'li,  Tei.,iDdH»J<n«y. 

TeaioularU  (Lam.)  Crednur.  (1870.) 

I,  l>i<iiU'll.l.i<?..l.li((..B»lulU,p|..  i25,i!S. 
in.  ISIiK    H,  Cmln«t. 


71,  7S,  T»r.   M,  ng^4.,fc. 

]iiiuliilii|«,  Ii•T8n^IlM^ 
,  TrooBt.     (1840.) 


-  veaicularla  vai 

Ijxatiou:  N™r  rufiljr,  MrX«lr.T  coBDty,  Tmn. 
..  veaioularta  var.  'I'Touat.  (IMll.) 
I'inli  [i<sil.  lt<-|>,  Ttnu.,  |i.  4».    Huh.,  IMO.    C 
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Ostrea — Cou  t  i  d  ued . 

TdUlOBta  (Cou.)  Coi|uaiiil.     (18G!I.) 


riDDttn,  Tax. 
-Tomar  (d'Orb.)  Coquand.     (18U9.} 


TOnwr  (Mort.)  Whits.     (1881.) 


—  vraahlngtoiii  ii.  s.  (.'<Hjnanil.  (lr<IK<. ) 
Moiiug.  Ociii.^  ixini  TbtkIii  L'rvtih-'.  i.|..  rn.^A, 
V\.  M,  AgK  &-'J.     SUnrillr^  IlKK.  ll.Cvtjuui-l, 

LocBtUn:  TmuDal,  Folbon,  Cult-qiwuuil  ef.'k. 
Bbuunmiilj,  Cat. 


riftb  Aliu.  Kf^.  U.  H.  (iin.l.  uiid  i;».. 

p.  ns.    wiHh.,  ihja.   V.  II.  Mrti 

liiKilii'ii:  I'liiul uf  Kurlin, IVjru, 


Mt-ek.     (1«V.'.) 


—  (Alectryonla)  blackii 

(1879.) 

Prw.  r. 

M.  K»l.  Sin...  1 

1.  a,  r- 

Bp^l, 

Aiiiih 

nLlft 

W«ll.,  WD. 

O.A.W 

(Alectryouia)  blackii    Whit 

(1883.) 


Lcntlon:  Haifa  i 


Ostrea— Cou  tiiiued. 

(Alectryouia)  prooumbena  Wh(t«. 


Ln^AII.'u:  North WTftsrn Cotondo. 

(Alectiyoiiia)BaiuilonUn.t.  White. 

(1X78.) 
II''p.li*i>1.llLutitlft>.,p.lll.    WuL..II7a.   da. 
While. 

■.■f.tliiu:  WvliT  »IL»f,  DMT  Coalvtllt,  Utah. 

(Alectryonla)   saunloois   White. 

(1879.) 

.  Rep.  U.  S.  Gool.  (lid  Gni(r.  Sot. 


Wuli., 


L  WlilU. 


-  (Alectryonla)  aannioiila  White. 


—   (Alectryonla)   aannlonia   Wbite. 

(18«M.) 

Fuotll.  .*uii.  Ib'li.  V.  3.  G.-.i.  Bor..  p.  SOO.  lO.  Ui 


—  (Qiyphaa?)  uniformla  a.  s.  Meek. 

(■187ii.) 


"1' 

inidut 

MurU>n. 

(1B3W.) 

..!>[.     S- 

y..l   i».  p. 

s.  ti.  )l..n.u.. 

If-~«U. 

"II :  N« 

HP 

Itliilet 

Mm  toil. 

(IKHt.) 

ei«v,»«i-™ii.iy,(.w. 

»-.*ni.ll.,li:  ITn'U.cgqii. 

U.ruli»ui  Unllinhili,  M 

—  (Alectr70nla)larva(Lani.}  Wliit«. 

sp.  undet.  Mortou 

(IRK.) 

An,.  Jour.  S.-L,,   IM  ..r., 

K..Dnli  .\uu.  Ki;ii.  f.  s.  ii™i.  Sur.,  p,  e9H  iH.  *i 

(l(»!N9.     Wu.1,.,  1W.I.      C  a.  Willi* 

Fonmiluu;  frfUKBuiu. 
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O  strea-^  C  iJ  11 1  i  u  lied. 

Jl|l,  UTulpt.  Uot'll 

JgrmilLon:  CreMcejUi 

H<iwBnuDfali,T«i. 


>i;  rndnirJuburg,  X 

iiidet.  Boeuier. 


Bp.  uiidet.  Meet    (1870.) 

fmc.  Ani.  mint.  Sue ,  toI.  11,  VXv,  ItlTD,  |i. 
Phllt..  U71.     T  B.  Mnk. 

LuBllon:  h'rar  Cuilvllla  [UUh). 

sp.  nudet.  Meek.    (1S76.) 

R.>p.  U.  3.  Cool  Snr.  Twr..  lol.  »,  vP-  '^  '3. 1 
Hgi.  Su,  t.    Wub.,  ISIB.    F.  B.  JlHk. 

uninly,  Ktni. 

sp.  tinilet.  Wliiteavee.     (ISTU.) 

Oul.  Ssr.  Can.,  Mm.  Kuu.,  igl.  1,  [il.  1,  i>. 
UoDlml,  Itne.    J.  F.  VliiUsTK 

Loatlan:  Quoad  Gtsrlotuliluula. 

Bp.  Binlet  Meek       1877.) 

Sep.  Uk>1.  Ejpl-,  Forti«lh  Puxlld.  toI.  *,  f 
pp.  IW,  141,  pi.  IG,  flijL  IO114.  M'lub.,  I 
r.  B.  Mwk. 


—  up.  uiitlet.  VVLiteavM.    <1879.) 
Ub.1.  But.  Cut.,  Mm.  IVa...  toI.  1,  pt.  :^  p. 
»'Uilr.Ml,  11IT9.    J.  r.  WLitiwvA 


—  ap.  IH.  iW.    ivm.) 

..  IJ.'ol.  Kipl..  FurttfUi  I'anllil,  tol.  1.  | 

p.  iBs.  -JUG,  pi.  7,  Bg.  11.   whIi.,  lan. 


1  White.    (1879.) 

Ti'iT..  p.  M2.   WHh.,  una.   c  A.  wbiM. 

Lucatiou;  Bcu  rir«  tb1I>7,  Wto, 


Oatiea — Cont  inDed. 
1  White.    a879.) 

Kli'VMith  Auu.  it«.p.  U.  B.  Gi«1.  jkudGfiogr.  Snr, 
T»rT.,p.lfU.    Wuh.,  irrs.    C.  A.  Whit*. 

r«K:.tion:  B«r  rlvar  vallty.  W^o. 


Ovullua  clava  ELreiiberg.    ( 1854.) 

lllkn««ilr>Bi«,  Itl.  3i,ig.  ib.     L^pric  ItSL 

C.  C  EhrBBtorg. 

OxyaWlo  (Phillippi)  White.     (1885.) 
Untl.  U.  a.  Owl.  Sot.,  Ku.  Si.  f.  12.    Wuh., 

IStir,.    C.  A.  WhlN. 


pp.  ae,  2w.  pi.  3] 

F.  WhituT'H. 
rorvUiuii:  Cntart 


mucronatA  (H.  &  H.)  Whiteavoa. 

(188t.) 

PL  3,  p.  301,  pi.  -.a,  flgl.  G,  Co,  i.     HulilnrMl,  IKM. 

J.  F.  Wliil.'sviv. 
FurmollaD   (.'reltcruiii. 
Luotlixi:  tkinib  iltlc  ot  Umi  Und. 

n.  Bnbgen.  M»ek.    (18t>l.) 


1.  CotiruiOMeek.     (It(7ti.) 


I.  Whitfield. 


HplUinani  u.  a.  Conrad.     (1869.) 

Am.  Jour  Comb    toI.H,  Fbllii.,  ie4»,l«7U,  p.H 

I'hili,  ISTO.    T.  A.Coiini 
Furrnidon.  CrsMrrmu. 
L^'aLiim:  Ui»lHJp}jL 

Pachymja  [Sow.]  Shumard.     (1859.) 
Tiatit.  Ai'iut.  licl..  Be  LuuIm,  >u1.  1.  1h:.o-))iG(i,  p 
«M.    EC  Louli,  UM-IBM.    B.  1'.  Sbmiuuil. 
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PKohy  mya — Con  ti  nued . 

anstiuensis  o.  H.  Sliiimud.    (1859.) 

Trail".  Aciiil.  S  I.,  »t.  Lonia,  tol.  1. 1ilSfi-IH«0,  iqi. 
DM,  HWl.  m.  Louia,  HOC-liWI.  H.  F.  Shuuianl. 
FonnilluD:  LTMw;«)mi 
Loratiau:  (UaoHl  Ei»k,  niwr  Aurtiii,  Tei. 

aiistlneiiata(8hnm.)  WLite.  (1NT9.) 

ELl^vi'iiiIi  Ann.  Bc|i.  V.  S.  Owl,  nuililiv^r.  Sur. 
Trrr.,  p.  »)l,  111.  B,  IgL  la.  k,*  pL  S.  Bgi.  Tn,  (-. 


7  ootnpacU  n.  b.  White.     (18TH.} 

Prof.  r.  s,  »Bt.  Uui.,  Toi.  i.j4.  a,  p.  lia:.  pi.  < 

ti^.3;*.    Wvh.,  l«sn.  Snillhwn.  HlK.Cull 


—  oompaoU  White.     (1883.) 

Tirr,  III.  I.  |>p.  £2.  £>,  pi.  17,  Dp.  4:<, 
yonii»tiuii:i.T»l..fiiiii. 

—  ?  lierseTi  n,  ».  White.     (1879.) 

Kli'vpiilli  Ann.  It.'|i.  r.  H.  (i<K<l.  inri  Cvour.  S 
Trrr.p.lM.    Waih.,ia».    C.  A.  WLiti. 


nt  Dur  cr»k,  li« 


,  111  P.HuIrt:  mwlDI 
ir  UuiTixiii.  CiilD. 


?  herwyl  White.    (1879.) 

Elrvrulh  Ann.  Brp.  U.  S.  UmI.  inil  U.-ogr,  i 

Ttrr.,  p.  1»T.     W«»h„l»T'J.     C.A.Whit,', 
r.irnuitiini:  Cn'tiriiiiiii. 
Luruluii;  B»r  cirtk,  nvar  HiirriMU,  Celg. 

?  herMyi  While.     (18711.) 

lUrtKDtll  JUlU.  It'll.  I'.  »,    Oivl.    mill    GeORT.  Slir, 

Terr.,  m.  M»,  IM.  V*- H.  tgt  ia,  t.    Waxli., 
mo.    C.  A.  Wblla. 

rvmwtia 


PalaeeBtaciu(?}oniatus  WhiteftTea. 

(1889.) 

G»l.  siiJ  K>L  IIM.  Snr.  ran..  Cunt.  C«i.  Puk- 
onl„  int.  1,  m.  2,  M'.  l«->.  >t".  I'L  A  UK.  S. 

Lualian:  gdauil<iiKiTK.'k,Ti>wn>-hlp3U,Riuigr», 
went  of  llip  fuurlb  |>rlii>-l|iil  nivTiJIiii,  Nutth- 

Palceatraotn*  n.  g.  Uabb.    (1869.) 

Unil.  Sur.  Cal.,  PHlrnnt..  tuI.  ■•,  pp.  IM,  143. 


—  crasB 

usu. 

.  Gabb. 

(1869.) 

lal.'Dn 

ftS-  311. 

PLIli. 

W 

M.  0.bb. 

Fi'rnuitlo 

Lu-aliun 

C«.):0» 

lulL« 

rwlbllkiimil 

lliert«4fr«n 

(^ln« 

he  giiii'hti 

Palnmoera  (HQbgeo.   Slollozka)    Meek. 

(187G.} 
Riip,  l".  S.  n«,l,  Sur.  T..rr.,  vul.  >,  p.ia3.    Waib.. 


pentaagnlatna 


White.    (1879.) 

|.p.  U.  S.  Oml.  and  C«>«r.  Sur. 
J03,  pi.  4,  ««•'  •>.  6.     Vmmb., 


(IWo.). 

—  triaiigulaiia  n. 


I 


irthi'C 
with  tlivSuuili  I-l 

?  tniDCBta  II. 


iwiili'i' 


lititaiiit 


Paohyodoii(Biibgeii.(iabb)Mepk.  (187G.) 
Rnp,  1-.  fi.i;,.,>l.  Sm.  T.Tr...«l.».  p.  Ml.  W.,u.', 
IHTIi,    F.  II.  li<«k 


-Bubfteii. Conrad.    (ISW.) 
Flilln.,  1§7X.    T.  A.Cound. 


;  Palmula  II.  g.  Lea.    (1833.) 

i        O'.iii.  ii»>i.,  p.  nu.    Pbils.,  itcu.    tiHClca. 

aaelttaria  d.  e.  Lea.     (1833.) 

1  rout.  Gwl.,  H'.  21fl.  iiSO,  pi.  fi,  ll||.  -iUk    l-talln., 

1a:1:I.     !>.<».'  U*. 


Paludina  conradl  n.  h.  M.  &  H.    (1^6.) 

,  A.  lul.  N«l.!*c-1..  riilla..  i"l.  II.  f..r  l«Ki,p.  la. 

lilii.,  IK.'.I.    Uwk  Jt  tlnMli'ii. 

DBliuB:  T«rll»r^  [Crilmmit]. 

ili.iii:  BudlklutKoT  th*Jn<llth. 

ildyin.  a.  M.  <b  H.    (1K6.) 

',  Awd.  Xm,  Ucf.,  Pblbi.,  vul.D,  forlSS<^f  1^ 

lit*.,  1897.    link  i  Bnjiln. 

uBiInn:  Tiirtbt7  [CMartani]. 

itfuii:  T*u  miln  brlow  IVot  CnloB, 

lal  D.  a.  U.  &.  H.    (1K.6.) 

-.  Acail.  Nut.  S.'i..  rbi1>..  lOl.  H,  ror  l«H,  pp. 
1. 12:^    riilk.,  Il<^T.    M«k  A  llijilan. 


«.».]. 
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PRludliM— Con  t  ina  ed. 

mnltUlneata  a.  a.  M.  &  H.    (1856.) 

Proc.  A™L  NrI.  Sol..  W.ili.  vol.  8,  for  IS66,  in>. 

ISti.KI.    lliil*.,  11167.    Mtfk  *  HnyJpB, 
I\inn.liuii:  TfrtliBjr  [C«r«n><>uii. 
LoMllon;  Kurt  Cl»rk. , 

— ^  twcullaiii  n.  B.  M.  &.  H.    (185G.) 

Piw.  Ac»d.  Mm.  Sci.,Pl.iU.,  ™i.  B.for  l«d«,  p. 

122.    Fhlli..  1U7.    Mirk  i  IlB>'iltD. 
Formnllon:  TcnUr;  [CnUcouuii]. 
Lu»li»ii:  Fort  C1«k. 

retuaa  n.  a.  M.  A  H.    (1856.) 

p™.  Ac«<l.  N»t.  Sci.,  Plill..,  .nl.  »,  for  IgSS,  p. 
122.     PhLlB.,l8aT.    H»kAU>r<lFn. 

ronnition:  Terllnry  [rni[«rtuQ»]. 
Iu>::iilinu:  Tbnq  milM  btJow  foit  Uiilno. 

troehitormUn.  a.  M.  &.  II.    (1856.) 

Piw.  And.  N>t.  Set,,  PliilL.  lot  »,  tor  IHC<li,  | 

1V2, 123.    Phllt.,  laST.    M»k  t  HiyJoB. 
Vuriii.tioii;  T.^rtiKT  [Pr..|n.-wns]. 
I...-.ilioii^  Ten  ruLIw  Mow  Fort  fiilon. 

vatnlan.s.  M.  &H.    (1856.) 

Pr.«.  Acnil.  N«l.  Sci..  Philik.  vol.  8,  for  18M, 

121.    PhllL.  1«.'>7,     tli'ck«Uii;iliiii. 
FonnWioli:  TcOiurr  [CreUcfonf]. 
Loi-Ktitn:  B*d  luilii  ul  llie  Judltk. 


PanopEea — Contt  nned. 

-  decUa  n.  b.  Conrad.    (1853.) 


FaiiopaeadeciBa(CoQ.JWbita<il(l.  (188.1.) 

Mod.  U.  &  Geol.  »<t.,  vol.  3.  pp.  iKl,  IVi.  [>!. 
24.  ngx.  6-1!.     WmIi.,  lfu.'i.    B.  P.  WhitHpld. 


Fanopeeadilatatan.s.Eichwnlil.  (IHTl.) 

iiwin,  pp.  lo-j.  ion,  T«r.  12.  flgn.  e,  ii.    st 

rociuiMant  Cnlscooiu. 
Lmticin:  .\lMka. 

PanopeaeIUpticaii.8.Wliitri6ld.(1885.)" 

■i>i.Ba.-it,ia.    WMh.,  iBiw,    B.  p.  wuiutdEi. 

LnmUun:  N«r  Hew  l';gTpl.  K.  J. 

PanopEea  Inflatan.  a.  Eichwnld.    ( IftTl  ) 

Qoog.  Palnout.  Bcmi-rk.  HitV  Kiiiic  nl.-nll'i  l.oii 
IdhId,  ]>.  1FJ4,  Tkf.  It,  flK>.  0-0.    Kl.  Ptli'io. 


—  EBdllls  n.  8.  Eichnald.     (1871.) 
Oeug.  PsIfODt  Bcrmtrk,  [Iiilb-  Usog.  ■loullai' 
loatln,  pp.  IBS.  103,  TkC.  12,  Hip.  14,  16. 
Potfnbms.  IHTl.     E.  Elcbwalil. 


alata  n,  b.  Eichwald.     {1871.) 

Inwlu,  ii.in-.:,  Tsf.  la,  Aita.  S,  1.  8t.Prteri 
urn.    E.  Eklioild. 


—  aleutlca  n.  a.  Kichwald.    (ISTl.) 

0*0$.  P»l™nt.  Beincrk.  Hllb.  SUnp.  ■(.■ulinrLc 
Innrln,  p.  Ion.  Tit.  12.  lltiL  7,  S.  SL  PHa 
biirg,  1«71.    C  Eii'hwBld. 


Ion;  N«.r  irnnlh  of  JuJilh  rivir.  Si-br. 
wb«iryl  u.  B.  SliiitnaTil.    (18.'i!).} 


Lnraliun:  Park'T 
protracts  n. 


I.  KichwBltl.     (1»<71.) 
.T«f.in,flB».»-l».   «.  P»lei»- 


conoeutrica  n.  s.  Oabb.    (1861.) 

nil.     Pi.illl,.  ISlH,     W.  M.  Clbb. 

curU  u.  H.  WhiteaveB.    (1885.) 


J.  Eiohwald.    (1871.) 


-  raatioa  n.  a.  Eicbwald.    (1871.) 
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Fa  nopmm — Con  t  ii  i  ued . 

■Imulatrlxu.  h.  ffbitMrcs.    {ISKS.) 

G«>il.  will  Nnl,  Hul.  Nnr.  Ob..  i:unl.  Can. 
pHlpont.,  Tul.  1.  |.t.  1.  |.p.  II,  IS,  pi.  V,  flg.'^Ia 
Xoalmtl,  IIO.V    J.  F.  Whltwr*. 

ri'rnuilipn:  Cmivi'noi. 

I^iratkint  Hiiitli  buili  .rf  Xnt*  hllto  m*y.  U 
tnvimhlp  If,  iingr  23,  «r4  of  Hip  tmnh 
mrrldlui  Kjr  linn  tint  oa  thi-  (Hd  Man  riTeri 
Dimlh  nlttu  Arr..vv.>i>l  crHk.  iin  t)»  Ri>w 
riTM-1  Rllj  riirr.  In.nly-tlinf  mil-f-l-m-llii- 


Paramithrax — Continued.  • 

—  ?  walkwi  (Wbitaeld)  White. 
(1883.) 

TnlflhAan.  tt>r'.  I'.  8.  GnI.  mi  Gnoi^.Sm. 

Trrr.,  pt.  1,  lih  31.  ax,  cL  I*!,  He.  U;  jil  IT.flf. 

1«.    W<iFh..lM».    C.A.Whlti!. 
Pnoinilnn:  I'returMnii. 


(imCi.)     P"i^i>o'n'a"-''i>''(!^ii-^"n<'>>il-    (IStiD.) 


LiKiiti-ii:  r.arniilnMiillrnribllliTirrr.to-n- 

subparallelaii.  H.  Sliumard.  (1K.~>n.) 

i,ii,\«N\    Hi.  i.iHiit.iMiuliiai.   11.  K.  Sliiiinnnl.  { 
Fxnn.tinn:  l-r.-ln.'".iiK  I 

I..>'iiMi>D:  Ktii  riiT,  FMiDin  rnniil;.  Ti^. 

anbplloaU  n.  s.  ^hnmard.    (IMI.)  I 

Pn.-.  IVctun  K«-.  Kat.  II1M.,  vnl.  >,  1M.I-1M^  I.,.. 

m:-yio.    hwi.m.  i»:^   ii.  k.  .■^iiBBuni. 

F<<n»ali«li^  t-roU.-^'ii-.  j 

Iriv-nil.ai:  iliaiA-M  P.^rn.Sanm.r..mii>,Td, 

texana  Sbnninnl.    ( IKhl.i 


iafflsidi   ((^mrad    tp.)    C  imrad. 

(iwn.) 

Am.  .I.iiir.  rnnrh..  tc.I.  3.  p.  8.     I'hiln.,  1"BT.    r. 


~Mfl6rdl(CoD.)Uabb.    (IFiTi!.) 

I  Priir.  Acad,  Xat.  ilrl.,  IMiJIa.,  fur  IbTR,  y.  3VI. 

Pi-rmalion:  r'r.'Wwnix. 
[.nraliffli:  P.uiil»ir..-k,  (ia. 

Boabra  (MoH.)  WliitfiHd.    (ItHo.) 

».,n.  r.  S.  «rnt.  n.ir,  ...I.  «.  ]..  ft.  ,.r.  Hi,  tig. 
1".    W«.|...  I -■■■..     R.  I'.WhiriI'M. 


Parapholas  iC'iinrailj  Wliitr.     (IRi!).) 
apbenoideus  \Vliit«.    (IH7:i.) 


7  Rp.  iindct.  Kofmrr.     (ll'l'l. 


ParameUnia  (Smitti)  Wbitc.    (tt<K.>.) 

I' I".  S.  Snt.  «n. .  V..1.  .i.  |.. ;.-.    Wn-li..  l-si. 

ParaniithTax   <>lilnv-Kdn*aTtlti)   \VUit«. 


—  balaDophyUoldea  u.  h.  tl  u  U  o  h  e. 
(Will.) 


ITORTH  AMERICAN  HESOZOIC  INVERTEBltATA. 


I  Peeten— (.'on tinned. 

EequicoBtatus  (Lam 
<18I9.) 

Tnu.  |i|>.  30t>,  39».    Bonn.  IM 


Loi^al  (id:  01«il^o^l^  AI». 

anatipen  Morton.    (1834.) 

.        Sjmiji.  Org.  Brm.  Co't.  Or.  V.  S.,  p,  M,  pi.  B,  (If;. 

F.irm.ir.pu;  L'jeliuuidiu  [tprltur)]. 
l^KiUun:  Cliitiinic.  All. 

tugillenaiB  u.  B.  Coiirod.    (18fW.) 

Jour.  haul.  NM,  M,.  Phllii.,  toL  4,  Hut.  IfiM- 
l!icn.  ]l.  'Sa.    Fb  ]>,,  ItklS-IHItO.    T.  A.Cunnd. 
Toriimiiiiu  Cii'laceoiji. 
Laallun:  Tippah  cuoDtjr,  All.  [HIn.]. 

asper  (Lam.)  Gabb. 


PstoUa  (Lam.)  Morton. 

(1834.) 

QTDop.  Org.  Bm.  Cnt.  fli 

C.8.,p.W.    Phil... 

18M.    B,O.MortOD. 

tentorium  n.  h.  Morton.     (I8.')3.) 

nl.  S3,  p.  gnl.    H.W 

Hbtcd,  ins.    B.a.Morlu 

lfnnn*it(in  Cretiic«ou«. 

teutorium  HoctoU' 

(1831.) 

Bjnoii.  Org  lUiii.  Cn.(.  Gr. 

I.»..p.SU,  |.].l.fib'- 

11.    Pbl1..,l»:n.    e-G.M 

urigii. 

Tonnktian    CmIu«ol». 

Uation:  NewAnnyhiwn 

S.J. 

teaakUn.  B.  tiabb. 

(ISW.) 

fl«.l.  Snt.  <;.l.  Paleonl.,  v, 

.1,  p.  1.11,  pi,  II,  (Ig. 

va.   Phil..,  IM*.   w.M 

FonuilioiiiOrcliir™™, 

lAUtiiiu    Tpiiitflnt,  F;iu.< 

coiintj.  t»l. 

Hp,  undut  Morton 

(1830.) 

An.  J«r.  8cl.,  l.t  wr,. 

ol.    18.  p.  Ml.     So- 

H.™.,lgM.    B.G.Morto 

Patoceiaan.  iiibgen.  Meek.     (18T6.) 
H^  11.9.01101.  ?ur.  Ten., Tr>t.9,p.  485.    Wuh.. 

inc.  r.B.M-ok. 
RatslB    anbgen.    (BaliUman)    White. 

(1880.) 


».Whiteavei.    (1885.) 


Gml. 


I.  1.  t 


fl,  pi.  2.  rlj 


^Oili.    MoDtrul, 
Jonnilion   CreUcwni. 
hoatina   OldTHui  riTer.lwelte  nillM  Holi.w  F.- 

VcLcod,  KliiJ  twD  siilei  .buvi:  Hje  Orvd  Hi 

Bell;  rivrr,««V«n  mi1e>.l>ors  tfaf  m. 

Old  Hu  rtTer,  Cinadii. 

PapTTldea  Swains.   Conrad.    (185S.) 


uflbf 


..  FhllL, 


I.  :t,  sa  HI 


Proo.  i 


ir  UJDl,  p 


lBS8.p.3ie.     Phils,,  ]S5S-li«S.    T.A.Cc.1.™!. 

beUa  n.  a.  Conrad.     (1(<58.) 

Joor.  Ac.J.  N»t.  Scl..  PlilliL.  rul.S.ai  wr.,lSS4- 

lBM,p,  3!0.     PhJll.,  lUiO-ISM.    T.  A.  Conmd. 
TonnLlluD   CnirmosQiu, 
Looitlon:  Owl  (r«k,  tbn*  mllM  north  of  thii  I 

tDitn  or  Bipivj.  yum, 
Fecten  (Linn.)  Morton.    (1830.) 


acutipUcatus  a  a.  iSwk.    (iStM.) 

Qe<il.  Bar.  Cil.  Pulrnot,  toI.  1,  p.  4A,  pi.  »,  flg. 
3.    phlta.,lMM.    P.B.iank. 


belUatriata  n.  tt.  Hook.    (I860.) 

Flilla.,  IXRI.    r.B.Mn'k. 


liiirllngtoiieDBiB  n .  s.  <inl>b.    ( t  WO. ) 

J'Kir.  AikI.  Nu.  K-'l..  Phllit.,  v»l.  -I,  iM   iTr., 
im>.    V.  U.  linhli. 


osliTomlcuB  n  a.  Gabb.    (I8r>4.) 

r.eol.  Sur.  i:ii(.  ■■•Inm L,  toI.  1,  pp.  ail .  a>i  pL  31, 
flg.'iTO.    Phltii..  1864.    W.  M.  Unhh. 

lucxlion   CotloDWoDd  cn?»k.  Shiuu  niiiiiif,  '.'at. 

calTRtuan.  a.  Morton.    (1834.) 
Bjnop.  L>tg.  S*ra,<!iet.Cr.n.8.,pp.6g,M,pl.  m 

Jig  3.    I'hila..  1834.    E.  O.  burton. 
TorniUtun   Cirlueoiu  [Tntinr;]. 
l.in'iiliiji'  Neu-theEulsmprlngi,  S.  a 

calvatua  n.  a.  Morton. 

3.    New  nKTrn.  1S3.1.    S.  1.  Morton. 
FotniKtlmi:  Cnuccout  [T>rtlU7]. 

1..M.tii.|i   SnTilli  Carnlinii. 

cailottenaia  n.  a.   Whiteavea. 
(18K4.) 
Ge<'l.  uid  N<il.  I[la(.  Sor.  Cwi.^  Mm.  F<w<.,Tal.  1, 
pl.   3,  p.  261.  pi.  33,  n«.  7.    MoniiMl.  18S4. 

J.  r.  whiinivM. 

LucaiiuB;  »Hith>iil«ar  Hand  lilaai. 


l»8Ct«n— Con  ti  u  lied. 
complexicosta 


NORTH  AMERICAN  HESOZOIC  INVERTEHRATA.  [>cu.ios. 

fM.&H.)  (1856.) 


(labb.    (IMS.) 

riT,  !i;.i.    I'litli.,  liVd.    W.  M.  Gabli. 
cratloula  n.  a.  Murtou.     (1833.) 

n.  Junr.   Scl„   M  »r.,  vol,   13.   li.  iiet.     N-» 


LocMkiii :  N"v  Jnnry. 

—  CTBtlcula  MartuQ.     (1834.) 

fijDoii.  Otk   Bvih    CivI.  (ir.  U.  S.,  p] 

l>l  ilii..  1831.    a.  <i.  HDrt.in. 
r..rni.li.in   CriiU™rai 
I-K-.lli.ri;  K«rAri.-jt<.wD.NewJ«ifj 

—  defonniBD       Ualib.    (1864.; 


FurniuJun:  TriiiHlr. 
Lw'Ulun:  (illTi>r.]'.  n 

dupUcoBta  t). 


I.  Koenier.     (1M9.} 


-  uewbenyi  WliUBeM.     (1880.) 

Bt-ii.  fi'-iit.  Hiii,k  niii.oti>«koi»,pii.3flii,  asi.pi. 

4,  Hgii.  13-1,-..     WmIi,,  IHHJ.     U.  p.  WhHfl«li1. 

-DllBaoiil((i<ililfuit8)R)>eiiier,   (1853.) 

Kniil>'  nai  Ti-i.,  p.  or,  T«r.  B,  (g,  a,     BoDO., 


luuti"!!:     piK'r  or  ■■.•l.'mil'v  rlii-r.  Tei 

-  dnplicosta.    Buciiier.     (ttk^2.) 
KnH«  Villi  Tp>.,  pii.  111.  |.■■^  T«f.  B.  Bin.  *.-/. 


Lni-sll 


i:Ontli-i 


I.  (M.AK.)  (IWiO.) 
Piw,  Add  MM.  Eel.,  Plillit..  for  IMc.  ii.  IM, 
IMilU..  iwit.    Mwh  Jt  ll>ijil<^. 

LwUlCD:  SonChwot  Imih  uf  Uiiik  IiDIk.  NVIir. 

^- lutetradiatDH  n.  H.  (ial>b.     (IWSI.)  I 

Unil.  Hiir.  I'll).  ral<.iinl..  lul.  i,  H^  IVJ,  '^i.  pi.  ■_ 

3.1,  nji.^  UK.  »*i.    I'hirii.,  iw;«.    w.  H.Gniti..  j 

Tonniitioii    OnUaKmL  ' 

LorUli>n::i^fl<>r  Nov    i)rlii.  I'll.  { 

—  maTtlnezenBU  n  fl.  <iabti.     (ISIW.) 

" " "  ^  pi. : 


-  opercuUfoTHilB 


l-bil*.. 


I',  H.  G*t.tL 


».  TodU. 


.,  1«< 


I  u.  (uiiii 


—  mDmbrauosna  u.  » 


■■■ '.v:  '■liny,  wulb  uf  jriiuni  Dliiblo,  C 

—  ?  perisphinotea  pfyeil  n 
(1«74.) 

M..  /.«-lr-  l>...iKl.*  X,.rJ)-.l.rf«l.rt  y.wtllt 
IVinil,  pp.  l;>",-4'.i;>.T«r.  l.  fl«f.  lu-r.  Xelpilg, 
■  ■-71.     KiiiuiTmiIh. 

L'h-hIhiiii:  Kiihii  ti.|iiiid,  ■'■■I  i.Mii«t  fif  QntBlvad. 

—  perplanuB  ti.  a.  Uurton.    (1833.) 

Am.  ,r,.,ir.  Sii..  I.i  w..  vol.  ^1,  p. Sia,  pi. G, lis. 

.S      \'l  U  IlMfB,  IKEI.     ;!.  Ii.  Uoitvo. 
FurniDllniiirnliii'i'iiiiHtTrrluiiTj. 


planlcoBtstnaii.D.Whittidd.  (IRffi.) 


—  poulaonl  n.  a.  Morton.    (1)4 


■OTLK.] 
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Pecten — Continued. 

quadricostatus  (Sow. )  R  o  e  m  e  r . 

(1849.) 
TexM,  p.  398.    Bonn,  1849.    F.  Boemer. 
Formation:  Cretaceous. 

Location:  Ford  near  New  Braunfels,  Fredericks- 
burg, and  Waco  camp,  Tex. 

quadricoBtatus  (Sow.)  Roemer. 

(1852.) 

Kreide  Ton  Tex.,  p.  64.    Bonn,  1862.    F.  Roemer. 
Formation:  Orctocoous. 

Location:  Ford  of  the  Guadalupo,  New  Braunfcls, 
Tex. 

quadriooBtatua  (Sow.)    Shuinard. 

(1853.) 

Expl.  Red  rlTer,  La.,  Uy  R.  B.  Marty,  p. 204, 
pi.  3;  fig.  6;  pi.  2,  figs.  2a,  h.  Waah.,  18&3. 
B.  F.  Shumard. 

Formation:  Cretaceous. 

Location:  Fort  Washita,  lud.  Ter. 

qnadziooatatus  (Sow. )  C  r e  d  n  e  r . 

(1870.) 
ZHtsch.   Deutflch.  Geo!.  Ges.   Band  22,  p.  232. 

Berlin,  1870.     H.  Credner. 
Formation:  Cretaceous. 
Location:  Middletown,  N.  J. 

quadricostatus  var.  Roemer.  (1852.) 

Kreide  von  Tex.,  p.  61,  Taf.  8,  figs.  4a-c    Bonn, 

1852.    F.  Boemer. 
Formation:  Cretaceous. 
Location:  Fredericksburg,  Tex. 

quinquecoatatus    (Sow.)    Morton. 

(1830.) 

Am.  Jour.  Sci.,  Ist  ser.,  toI.  18,  pi.  3,  fig.  6.  New 
Haven,  1830.    &  G.  Morton. 

quinquecoatatus  (Sow.)    Morton. 

(1830.) 

Am.  Jour.  Sci.,  1st  ser.,  vol.  17,  p.  285.    New 

Haven,  1830.     S.  G.  Moiiun. 
Formation:  Crctacouus. 
Location:  United  States. 

quinquecostatua    (Sow.)  Morton. 

(1834.) 

Synop.  Org.  Rem.  Cret.  Gr.  U.  8.,  p.  57,  pi.  19,  fig.  1. 

Phila.,  1834.    S.  G.  Morton. 
Formation:  Cretaceous. 

quinquecoatatus  (Sow.)  Bronn. 

(1838.) 
Lctbaea  Geognostica,  Zweiter  Band,  pp.  678-680, 
Taf.  30,  fig.  17.     Stuttgart,  1838.    H.  G.  Bronn. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

-  quinquenaria  n.  s.  Conrad.    (1853.) 

Jour.  Acad.  Nat.  Sd.,  Phila.,  vol.  2.  2d  ser.,  1850- 
1864,  p.  275,  pi.  24,  fig.  10.  Phila.,  1850-1854. 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Chesapeake  and  Delaware  canaL 

Bull.  102 15 
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quinquenariua    (Con.)    Whitfield. 

(1885.) 

Mon.  U.  S.  Geol.  Sur.,  Tol.  9,  p.  47,  pi.  7,  figs.  13- 

16.     Wash.,  1885.     R.P.Whitfield. 
Formation:  Cretaceous. 
Location:  G.  C.  Scbanck's pits,  Marlboro,  N.  J. 

rhodani  (Pict.  4&Camp.)  Eichwald. 

(1871.) 
Geog.  Pal  eon  t.  Bemerk.  Halb.  Mang.  aleutischen 
Inseln,  pp.  136-137.    St.  Petersburg,  187L    S. 
Eirhwald. 
Formation:  Cretaceous. 
Location:  Alaskan  peninsula. 

rigida  n.  8.  H.  &  M.    (1854.) 

Mem.  Am.  Acad.  Arts  and  Sci.;  n.  ser.,  vol.  5,  p. 

381,  pi.  2,  figs.  441-c.    Cambridge  and  Boston, 

1855.     Hall  &  Meek. 
Formation:  Cretaceous. 
Location:  Sage  creek,  Nebr. 

aimpliciua  n.  s.  Conrad.     (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4,  2d  son,  1868- 
1860,  pp.  283,  284,  pi.  46,  fig.  44.  Phila.,  1868- 
1860.    T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Eufaula,  Ala. 

-  tenuitestan.  8.  Gabb.    (1861.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1861,  pp.  327, 

328.    Phila.,  1862.     W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:    Burlington    and  ac^oining  counties^ 

N.J. 

tenuitestus  (Gabb)    Whitfield. 


(1885.) 
Mon.  U.  8.  Geol.  Sur.,  toI.  9,  pp.  47,  48,  pi.  7, 

figs.  5,6.     Wash..  1886.     R.  P.  Wlaitfield. 
Formation:  Cretaceous. 
Location:   Holmdel,  G.  C.  Scbanck's  pits,  near 

Mnrlhuro  and  Burlington,  N.  J. 

—  texanua  n.  s.  Roemer.     (1852.) 

Kreide  von  Tex.,  p.  66,  Taf.  8,  figs.  3a, 6.    Bonn, 

1852.    F.  Roemer. 
Formation:  Cretaceous. 
Location:  River  drift  at  crossing  of  Cibolo  between 

New  Bmunfels  and  San  Antonio,  Tex. 

—  texanua  n.  s.  Gabb.    (1861.) 

Proc.  Acad.  Nat.  Sci.,  PhiU.,  for  1861,  p.  868. 

Phila.,  1862.    W.  M.  Gabb. 
Formation:  Cretareous. 
Location:  New  JorAey  and  Alabama. 

—  traskii  n.  8.  Gabb.    (1864.) 

Geol.   Sur.  Cal.  Paleont,  vol.  1,  pp.  200,  201,  pi. 
26,  fifrs.  186, 187,  a.    PhlU.,  1864.    W.  M.  Gabb. 
Formation :  Cretaceous. 
Location:  Texas  flat.  Placer  county,  CaU 

—  traskii  Gabb.    (1869.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  2,  p.  198,  pi.  32,  fig. 
96.     Phila.,  1869.     W.  M.  Gabb. 

Formation:  Cretaceous. 

L<x*ation:  Texas  flat.  Placer  county,  Cal.,  north 
shore  of  Departure  bay,  near  Nanaimo^  Van- 
couver island. 
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venustns  n.  s.  Morton.     (1833.) 

Am.  Jour.  Sci.,  Ist  ser.,  vol.  2:},  p.  293,  pi.  5.  fig. 

7.    New  Haven,  1833.    8.  O.  Mortou. 
Fonnation:  Cretaceous. 
Location:  New  Jersey. 

venuBtus  Morton.    (1834.) 

Synop.  Org.  Rom.  Cret.  Or.  V.  S.,  p.  58,  pi.  6,flg. 

7.    Phlla.,  1834.    S.  6.  Morton. 
Formation:  Gretaceons. 
Location:  Near  Arneytown,  N.  J. 

venu»tus  (Mort.)  Whitfield.  (1885.) 

Mon.  U.  8.  Geol.  Sqr.,  yoI.  9,  pp.  45^  48,  pi.  8, 
figs.  1-4.    Wash.,  1885.    R.  P.  Whitfield. 

Fonnation:  Gretaceons. 

Location:  Monmouth,  Freehold,  Burlington, 
Ameytown,  etc.,  N.  J. 

Tirgatus  (Nilseon)  Roemer.    (1849.) 

Texas,  p.  399.    Buun,  1849.    F.  Roemer. 
Fonnation:  Cretaceous. 

Location:  Waterfall,  near  New  Braunfvls,  aud 
Fredericksbarg,  Tex. 

virgatus  (Nilsson)  Roemer.    (1852.) 

Kreide  tou  Tex.,  pp.  Bfi,  67,  Tuf.  8,  figs.  So,  b. 
Bonn,  1852.    F.  Roemer. 

Formation:  Cretaceous. 

Location:  Ravine,  three  miles  from  New  Braun- 
fels,  on  rolui  to  Seguin,  Waterfall  of  the 
Guadalupe  and  Fredcricktburg,  Tex. 

(Chlamya)    craticulua  (Mort.) 

Whitfield.    (1885.) 

Mon.   U.  8.    Geol.  Sur.,  vol.  9,  pp.  49,  60,  pi.  7, 

flg^  17,  18.    Wash.,  1885.    R.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Ameytown  and  Yincentown[?],  N.  J. 

(Synoyolonema?^  perlamellosus 

(Con.t)  Whitfield.    (1886.) 

Mon.  U.  8.  Geol.  8ur.,  vol.  9,  pp.  50,  51,  pi.  7, 

fig.  7.    Wash.,  1885.     B.  P.  Whitfield.    . 
Formation:  Cretaceous. 
Location:  Iladdoufield,  N.  J. 


—  8p.  undot.  Morton.    (1830.) 

Am.  Jour.  Sci.,  Ist  ser.,  vol.  18,  p.  245. 

Haven,  1830.    8.  O.  Morton. 
Formation:  Cretaceous. 


New 


—  sy.  uudet.  Morton#    (1830.) 

Am.  Jour.   Sci.,  Ist  ser.,  vol.  18,  p.  245.     N(>w 

HavcD,  1830.    8.  0.  Morton. 
Formation:  Cretaceous. 

—  8p.  nndet.  Roemer.     (1849.) 

Texas,  p.  399.     Bonn,  1R49.     F.  Roemer. 
Formation:  Cretaceous. 

Location:  Ravine,  on  tho  Guadalupe,  three  mil (« 
below  New  Braunf^ts,  Tex. 

—  sp.  nndet.  Koemer.     (1849.) 

Texas,  p.  399.     Bonn,  1849.    F.  Roemer. 

Formation:   Cretaceous. 

Location:  Waco  camp,  near  New  Brauufuls,  Tex. 


Pecten — Continued. 

[sp.  nndet.]  Gabb.     (1869.) 

Am.  Jour.  Conch.,  vol.  5,  Phila.,  1869, 1870,  p. 

16.    Phila.,  1870.    W.  M.  Gabb. 
Formation:  Jurassic. 
Location:  Volcano,  about  thirty  miles  sooth  east 

of  Walker's  lake,  Nev. 

— —  sp.  nndet.  Urqniza.    (1882.) 

An.  Min.  Fomento  Rep.  Mex.,  Tomo  7,  p.  225, 
figs.  17,  18.    Mexico,  1882.    M.  Urquiza. 

Formation:  Cretaceous. 

Location:  Canada  de  la  Guayabilla,  Coalcomao 
district,  state  of  Michoacan,  Mexico. 

Pectunoulina  panmla  n.  s.  M.   &  H. 

(1856.) 
Proc.  Acad.   Nat.  Sci.,  Phila.,  for  1856,  p.   85. 

Phila.,  1857.    Meek  A  Hayden. 
Fornuition:  Cretaceous. 
Lo<-ation:  Yellowstone  river,  Nebr. 

Pectiinculua  [Lam.]  Morton.    (1834.) 

Synop.  Org.  Rem.  Cret.  Gr.  U.  S.,  p.  64.  Phlla., 
1834.    8.  G.  Morton. 

(subgen.  Adan.)  Meek.     (1876.) 

Rep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  166.  Wash., 
1876.    F.  B  Meek! 

auatralia  n.  ^.  Morton.    (1834.) 

Synop.  Org.  Rem.  CYet.  Gr.  U.  8.,  p.  64.     Pliila., 

1834.     S.  G.  Morton. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

globuluan.  s.  Eichwald.     (1871.) 

Geog.  Paleont.  Benierk.  Halb.  Maug.  aleutischen 
Inselu,  pp.  124,  125,  Taf.  15,  figs.  9,  10.  8t 
Petersburg,  1871.    E.  Eichwald. 

Formation:  Cretaceous. 

Location:  Hadiak  island,  Alaska. 

hamula  n.  s.  Morton.    (1834.) 

Synop.  Org.  Rem.  Cret  Gr.  U.  S.,  p.  64,  pi.  15, 

fig.  7.    Phila.,  1834.    8.  G.  Morton. 
Formation:  Cretaceous. 
Location:  Prairie  bluff,  Ala. 

aiouxenais  n.  b.  H.  4&M.  (1854.) 

Mem.  Am.  Acad.  Arts  and  Sci.,  vol.  5,  n.  s.  p.  384, 
pi.  1,  fig.  12.  Cambridge  and  Boston,  1855. 
Hall  A  Meek. 

Formation:  Cretaceous. 

Location:  Mouth  of  Big  Sioux,  on  the  Miisonri 
rivejr. 

subimbricatua  n.  s.  M.  <&  H.  (1857.) 


Proc,   Acad.  Nat.  Sci.,   Phila.,  for  1857,  p.  146. 

Phila.,  1858.    3Ioek  A  Hayden. 
Formation:  Cretaceous. 
Location:  Heart  river,  Nebr. 

—  (Cardium)  aleutioua  (Gir.)   Eich- 
wald.    (1871.) 

Geog.  Peleont.  Bemerk.  Halb.  Mang.  aleutischen, 
Inselu.,  pp.  125,  126.  St.  Petersburg,  1871.  K. 
Eichwald. 

Formation:  Cretaceous. 

Location:  Alaskan  peninsula  and  Kadiak,  Unga, 
and  Atcha  islands. 
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Pectunculus — Continued, 
8p.  nndet.  Morton.     (1830.) 

Am.  Joar.   Sci.,   Ist  ser.,  rol.  17,  p.  286.    Kew 

Haren,  1830.    S.  G.  Morton. 
Formation:  Gretaceooi, 

sp.  nndet.  Morton.    (ISS'i.) 

Synop.  Org.  Bem.  Cret.  Or.  U.  S.,  p.  94.    Phila., 

1834.    B.  G.  Morton. 
Formation:  Oretaceonf. 
Location:  New  Jersey. 

PenUoxlnites  (Mille.)  Meek.    (1860.) 

Bep.  Expl.  Great  Basin  Terr.  Utah,  p.  355. 
Wash.,  187ft.    F.  B.  Meek. 

asterlscua  M.  <&  H.    (1865.) 

PaieoDt.  Up.  Missouri,  Smithson.  Cont  Knowl., 
Tol.  14,  No.  172,  p.  67,  pi.  3,  figs.  2,  a,  b,  and 
wood  cut.    Wash.,  1865.    Meek  A  Hayden. 

Formation:  Jurassic. 

Location:  Southwest  base  of  the  Black  hills,  and 
opposite  Bed  buttes.  North  Platte  rirer. 

asterlscua?  (M.  &  H.)  U.  <&  W. 

(1877.) 

Bep.  Geol.  Expl.,  Fortieth  Parallel,  rol.  4,  pt.  2, 
pp.  2bO,  281,  pi.  6,  fig.  16.  Wash.,  1877.  Hall 
A  Whitfield. 

Formation:  Triasdc. 

Location:  Near  Dun  Olen  pass,  Pah-Ute  range, 
Ner. 

asteriscus  (M.  &.  H.)  Whitfield. 

(1880.) 
Bep.  Geol.  Black  Hills  of  Dakota,  p.  345,  pi.  3, 

figs.  1,  2.    Wash.,  1880.    B.  P.  Whitfield. 
Formation:  Jurassic. 
Location:  Big  Horn  mountains^ 

(sp.  nndet.)  Meek.     (1866.) 

Bep.   Expl.    Great    Basin    Terr.    Utah,    p.  356. 

Wash.,  1876.    F.  B.  Meek. 
Formation:  Jurassic 
Location:  Near  Bed  buttes,  on  the  North  Platte. 

Pentacrinaa  asterlscua  n.  8.  M.  &,  II. 

(1858.) 
Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1858,  pp.  49,  50. 

Phila.,  1859.    Meek  &  Hayden. 
Formation:  Jurassic. 
Location:  South  and   southwest  base  of  Black 

hills;  Stone  butte. 

asteriscus  ( M.  <&  H. )  White.  ( 1875. ) 

Bep.  Oeogr.  and  Geol.  Expl.  and  Sur.,  west  of 
dne-hundreth  meridian,  rol.  4,  pt.  1,  pp.  162, 
163,  pi.  13,  figs.  6a,  6.  Wash.,  1875.  G.  A.  White. 

Formation:  Jurassic 

Location:  Salt  creek  near  Nephi,  and  Diamond 
▼alley  near  St.  George,  Utah;  also  in  Utah. 

bryani  n.  8.  Gabb.    (1876. ) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1876.  p.  178,  pi. 

5,  ^gs.  1,  la,  b.     Phila.,  1876.     W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Neighborhood  of  Vinoentown,  N.  J. 

Periaster  (d'Orb.)  Deeor.    (1858.) 

Synop.  Echiuoides  Foss.,  p.  382.  Paris  and  Wii>s- 
bade,  1858.    X.I>ssor. 


Periaater— Continned. 

tezanus  (Roemer  sp.)  Desor.  (1858.) 

Synop.  Bchinoides  Foss.,  pp.  3R4,  385.    Paris  and 

Wiesbade,  1858.    EL  Desor. 
Formation:  Cretaceous. 
Location:  Waterfall  of  the  Guadalupe  balow  New 

Braunfels,  Tex. 

Periploma  (Schum.)  Con.    (1858.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  3,  2d.  ser.,  1855- 
1858,  p.  324.    Phila.,  1855-1858.    T.  A.  Conrad. 

applicata  n.  s.  Conrad.    (1858.) 

Jonr.  Acad.  Nat.  Sci.,  Phila.,  vol.  3, 2d.  ser.,  1855- 
1858,  p.  324.     Phila.,  1855-1858.    T.A.Conrad. 

Formation:  Cretaceous. 

Location:  Owl  cr^k,  three  miles  north  of  the 
town  of  Bipley,  Miss. 

applicata  Conrad.    ( 1860. ) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4,  2d  ser.,  1858- 
1860,  p.  276,  pi.  46,  fig.  3.  Phila.,  1858-1860. 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Owl  creek*  three  miles  north  of  the 
town  of  Bipley,  Miss. 

ouspidatum  n.  s.  Whiteayes.  ( 1884.) 

Geol.  and  Nat.  Hist.  Sur.  Can.,  Mes.  Foss.,  vol.  1, 
pt.  3,  pp.  220,  221,  pi.  29,  figs.  4,  4a,  6.  Mon- 
treal, 1884.    J.  F.  Whiteaves. 

formation:  Cretaceoas. 

Location:  North  side  of  Maud  island. 

auborbioulatum  n.  s.  Whiteaves. 

(1879.) 

Geol.  Snr.  Can.,  Mes.  Fobs.,  vol.  1,  pt.  2,  pp.  138, 
139,  pi.  17,  fig.  6.  Montreal,  1879.  J.  F. 
Whiteaves. 

Formation:  Cretaceous. 

Location:  Nanaimo  river,  Yanconver  islrsnd,  two 
miles  and  a  quarter  up. 

sp.  nndet.  Conrad.    (1870.) 

Am.  Jour.  Conch.,  vol.  6,  Phila.,  1870,  1871,  p. 
76,  pi.  3,  fig.  10.    Phila.,  1871.    T.  A.  Conrad. 

Periplomya  (Con. )  Gabb.    ( 1876. ) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1876,  p.  305. 
Phila.,  1876.    W.  M.  Gabb. 

elliptica  (Gabb.)  Whitfield.   (1885.) 

Mon.  U.  8.  Geol.  Snr.,  vol.  9,  pp.  177,  178,  pi.  2;J, 

figs.  14-15.    Wash.,  1885.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  MuUica  hill  and  Holmdel,  N.  J. 

elliptica  Gabb.    (1876. ) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1876,  p>.  305. 

Phila.,  1376.    W.  M.  Gabb. 
Formation:  Cretaceons. 

truncata  n.  s.  Whitfield.    (1885.) 

Hon.  U.  &  Geol.  Sur.,  vol.  9,  pp.  220,  221,  pi. 
28,  figs.  20,21.    Wash.,  1885.    B.  P.  Whitfield. 
Formation:  Cretaceons. 
Location:  Near  New  Egypt,  N.  J. 

Perisphinctes  anceps?  (Reineoke  sp.) 
Whiteavea.    (1878.) 

Canadian  Naturalist,  vol.  8,  n.  ser..  No.  7,  p.  407. 

Montreal,  1878.    J.  F.  Whiteaves. 
Formation:  Jurassic. 
Location:  Iltasyouco  riTar. 
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anceps  ?  (Reineoke  sp.)  Whiteaves. 

(1878.) 

Geol.  Sar.,  Gad.;  Bep.  Prog  ,  for  1876, 1877, p.  157. 

Montreal,  1878.    J.  F.  WhiteaTef. 
Formation:  Jnranic. 
Location:  Iltaayoaco  riTer,  British  Colnmbia. 

operoulifonnia  (Qabb)    Eiohwald. 

(1871.) 

Geola^Ieont.,  Bemerk.  Halb.  Hang,  alentifchen 
Inaeln,  p.  199,  Taf.  19,  figs.  A^  ft.  8t  Peters- 
burg, 1871.     S.  Eichwald. 

Formation:  Cretaceoae. 

Location :  North  shore  of  Katschemak  bay,  Alaska. 

skidegatensis  wfiteayes.    (1884. ) 

Geol.  and  Nat  Hist.  Sur.,  Can.;  Mes.  Foa..  toI.1, 
pt  3,  p.  210.   Montreal,  1884.   J.  F.  WhiteaTCS. 
Formation:  Cretaceous. 
Location:  East  end  of  Maud  island. 

Pema  (Brag.)  White.    (1889.) 

Bull.  U.  8.  QeoL  Sur.,  No.  51,  p.  37.  Wash.,  1889. 
a  A.  White. 

^— -  excavata  n.  a.  White.    ( 1889. ) 

Bnll.  U.  B.  Qeol.  Sur,  No.  51,  p.  37,  pi.  7,  flg.  1. 

Wash.,  1889.    G.  A.  White. 
Formation:  Gretaoeoos. 
Location:    Sucia  island.  Sheep  Jack  island  and 

Waldron  island. 

Pemitea  sp.  undet.  RamireE.    (1880.) 

An.  Min.  Fomeuto  Bep.  Mex.,  Tomo.  3,  p.  657, 

Lam.  1,  fig.  5.    Mexico,  1880.    a  Bamirez. 
Formation:  Cretaceous. 
Location:  Sierra  Mqjado,  Mexico. 

Peronsea  (snbgen.  Poll)  Meek.    (1876.) 

Bep.  U.  S.  Geol. Sur.  Terr.  toL  9,  p.  19i.  Wash., 
1876.    F.  B.  ^leek. 

Peronseoderma  (Poli)  Gabb.    (1876.) 

Proc  Acad.  Nat  Sci.,  Phila.,  for  1876,  p.  308. 
Phila.,1876.    W.  M.  Gabb. 

(8ubgen.  Poli)  Meek.     (1876.) 

Bop.  U.  S.  Oeol.  Sur.  Terr.,  vol.  9,  p.  193.  Wash., 
1876.    F.  B.  Meek. 

geoigiaiia  n .  s.  Gabb.    ( 1876. ) 

Proc  Acad.  Nat.  ScL,  Phila.,  for  1876,  p.  308. 

Phila..l876.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Pataula  creek,  Ga. 

PerrlBonota  n.  g.  Conrad.    (1869.) 

Am.  Jour.  Conch.,  vol.  6,  Phila.,  1869, 1870,  p.  98, 
Phila.,  1870.    T.  A.  Conrad. 

protexta  d.  s.  Conrad.    (1869.) 

Am.  Jour.  Conch.,  vol.  5,  Phila.,  1869, 1870, p.  98, 

pi.  9,  flg.  24.    Phila.,  1870.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Haddonfield,  N.  J. 

protearta  (Con.)  Whitfield.    (1885.) 

Mon.  U.  S.  Geol.  Sur.,  vol.  9,  p.  110,  pi.  11,  flgg. 

14.1".    Wneh.,  1885.    R.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Haddonfield,  N.  1. 


Perissolaz  n.  g.  Gabb.    (1864. ) 

Geol.  Sur.  Gal.  Paleont,  vol.  1,  p.  91.    Phila., 
1864.    W.M.Gabb. 

blakei  (Con.)  Gabb.    (1864.) 

Geol.  Snr.  Gal.  Paleont,  vol.  1,  p.  92.  pi.  21,  flg. 

IIU.    Phila.,  1864.     W.M.Gabb. 
Formation:  Cretaceous. 
Location:  Near  Martinez ;  near  the  coal  mines  at 

Clayton,  Cochran's  east  of  Mount  Diablo,  and 

near  the  Cafiada   de   las   Uvas,    Los  Angeles 

county,  Gal. 

blakei  (Con.  sp.)  Gabb.    (1869.) 

Geol.  Sur.  Gal.   Paleont,  vol.  2,  pp.  149,  160. 

Phila.,  1869.    W.M.Gabb. 
Formation:  Cretaceous. 
Location:  Martinez,  Gal. 

brevirostris  n .  a.  Gabb.    (1864. ) 

Geol.  Sur.  Gal.  Paleont,  vol.  1,  p.  91,  pi.  19,  flg.  43. 

Phila.,  1804.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:     Tuscan    springs,    Martinez,    Pence's 

ranch  etc.,  Gal. 

brevirostris  (Gabb)   Whiteaves. 

(1879.) 

Geol.  Sur.  Can.  Mes.  Foss.,  vol.  1,  pt.2,  p.  121. 

Montreal,  1879.    J.  F.  Whiteaves. 
Formation:  Cretaceous. 
Location:  Sucia  islands. 

brevirostris  (Gabb)  White.    (1889.) 

Bull.  U.  S.  Geol.  Sur.,   No.  51,  p.  46.    Wash., 

1889.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Sheep  Jack  islands. 

Petrioola  (Lam.)  Whitfield.    (1885.) 

Mon.  U.  S.  Geol.   Sur.,  vol.  9,  p.    216.     Wash., 
1885.    B.  P.  Whitfleld. 

'^  nova-aogyptioa  n.  s.  Whitfield. 

(1885.) 

Mon.  U.  S.  Geol.  Sur.,  vol.  9,  pp.  216,  217,  pL 

28,  flg.  22.    Wash  ,  18S5.     B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Near  New  Egypt,  N.  J. 

Phanerostomuxn   aspemin  Ehrenberg. 
(1854.) 
Mikrogeologie,  Taf.  32,  flg.  24.    Leipzig,  1854. 

C.  G.  Ehrenberg. 
Formation:  Cretaceous. 
Location:  Missouri  region. 

aspemin  Ehrenberg.    (1854.) 

Mikrogeolofde,  Taf.  32,  fig.  42.      Leipzig,  1854. 

C.  G.  Khrenl»org. 
Formation:  Cretaceous. 
Location:  Missiteippi  region. 

dilatatnin  Ehrenberg.    (1854.) 

Blikrogeologie,  Taf.  32,  figs.  16, 30.    Leipzig,  1 854. 

C.  G.  Ehrenberg. 
Formation:  Cretaceous. 
Location:  Missouri  region. 

globulosum  Ehrenberg.    ( 1854 . ) 

Mikrogeologle,  Taf.  32,  fig.  44.    Leipzig,  18.>4. 

C.  G.  Ehrenberg. 
Formation:  Cretaceous. 
Location:  Ml«issippi  region. 
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PhaneroBtomnm— Continued. 

hexaoyclus  Ehrenberg.     (1854.) 

3!lkrogeologie,  Taf.  32,  fig.  81.     Leipzig,  1854. 

G.  O.  Ehrenberg. 
Formation:  CrotaceonB. 
Location:  Miasonri  region.  ' 

hexaleptum  Ehrenberg.    (1854.) 

Mikrogeologie,   Taf.  38,  fig.  22.    Leipzig,  18M. 

C.  6.  Ehrenberg. 
Formation:  Cretaceous. 
Location:  Minoori  region. 

hiBpldulaxn  Ehrenberg.    (1854.) 

Blikrogeologio,  Taf.  32,  figs.  22, 29.    Leipzig,  1854. 

G.  Q.  Ehrenberg. 
Formation:  Cretaceous. 
Tiocation:  Missouri  region. 

lacemm  Ehrenberg.    ( 1854. ) 

Mikrogeologie,  Taf.  32,  figs.   17,  18.     Leipzig, 

1864.    C.  Q.  Ehrenberg. 
Formation:  Cretaceous. 
Location:  Mibsouri  region. 

laeve  Ehr^nburg.    ( 1854. ) 

Mikrogeologie,   Taf.  32,  fig.  19.    Leipzig,  1854. 

G.  G.  Ehrenberg. 
Formation:  Cretaceous. 
Location:  Missouri  region. 

—  porulosiixn  Ehrenberg.    (1854.) 

Mikrogeologie,   Taf.  32,  fig.   15.    Leipzig,  1&'>4. 

C.  0.  Ehrenberg. 
Formation:  Cretaceous. 
Location:  Missouri  region. 

aenarium  Ehrenberg.    (1854.) 

Mikrogeologie,  Taf.  32,   fig.  25.    Leipzig,  1854. 

G.  G.  Ehrenberg. 
Formation:  Cretaceous. 
Location:  Missouri  region. 

quartemaxium  Ehrenberg.  (1854.) 

Mikrogeologie,  Taf.  32,  fig.  20.    Leipzig,  1854. 

C.  G.  Ehrenberg. 
Formation:  Cretaceous. 
Location:  Missouri  region. 

quartemarftun  Ehrenberg.     (1854.) 

Mikrogeologie,  Taf.  32,  fig.  46.     Leipzig,  1854. 

C.  0.  Ehrenberg. 
Formation:  Cretaceous. 
Location:  Mississippi  region. 

Pharella  ( Gray )  Gabb.    ( 1864. ) 

Geol.  8ur.  Gal.  Paleont.,  vol.  1,  p.  147.    Phila., 
1864.    W.  k.  Grabb. 

alU  n.  8.  Gabb.    (1864.) 

Geol.  8ur.  Cal.  Paleont.,  yoI.,  1,  p.  147,  pi.  22,  fig. 

118.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Hills  west  of  Martinez,  Cat 

?  dakotaenaia  (M.  <&  H.)  Meek. 

(1876.) 

H«>p. U.S. Geol. 8ur. Terr.,  vol.  9,  pp.  251,  2.")2,  pi. 

1,  fig.  3.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Lv>catioa;  Mouth  of  Vermilion  river,  Nebr. 


Pharella — Continued. 

?  pealei  n.  8.  Meek.    (1873.) 

Sixth  Ann.  Rep. U.S. Geol. and  Geogr.  Snr.Terr., 

p.  496..   Wash..  1873.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  MisBouri  river,  below  Gallatin,  Mont 

?  pealei  (Meek)  White.    (1883.) 

Twelfth  Ann.  Rep.  U.  ^  Geol.  and  Geogr.  Bur. 

Terr.,  pt  1,  pp.  2 1, 22,  pi.  11,  figs.  6a,  6.    Wash., 

1883.    G.  A.  White. 
Formation:  Cretaceous. 
Location:  Missouri  river,  below  Gallatin,  Mont. 

Phaaianella  [Lam.]  Shumard.    (1859.) 

Trans.  Acad.  Sci.,  St.  Louis,  vol.  1, 1856-1860,  p. 
597.    St.  Louis,  1856-1860.    B.  F.  Shumard. 

ervina  (d'Orb.)  Eichwald.    (1871.) 

Geog.  Paleont.  Bemerk.  Halb.  Mang.  aleutischen 
Inseln,  p.  118.  St.  Petersburg,  1871.  S.  Eich- 
wald. 

Formation:  Cretaceous. 

Location:  Kadiak  island,  Alaska. 

perovata  n.  8.  Shamard.    ( 1859. ) 

Trans.  Acad.  Sci.,  St  JiOnis,  vol.  1, 1856-1860,  p. 

597.    St.  Louis,  1856-1860.    B.  F.  Shumard. 
Formal  ion:  Cretaceous. 
Location:  Comanche  peak, and  in  Fkrker  countj, 

near  Brazos  river,  Tex. 

punctata  n.  8.  Qabb.    ( 1860. ) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4, 2d  ser.,  1858- 
1860,  p.  299,  pi.  48,  fig.  3.  Phila.,  1858-1860. 
W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Mnllica  hUl, N.  J. 

8p.  undet.  Roemer.    (1849.) 

Texas,  p.  414.    Bonn,  1849.    F.  Roemer. 

Formation:  Cretaceous. 

Location:  Waterfall  near  New  Brannfels,  Tex. 

t  sp.  nndet.  Roemer.    (1852.) 

Kreide  von  Tex.,  p.  38.    Bonn,  1852.     F.  Roemer. 

Formation:  Cretaceous. 

Location:  Waterfall  near  New  Braunfels, Tex. 

Pholadomya  [Sow.]  Morton.    (1834.) 

Sjnop.  Org.  Rem.  Cret.  Gr.  U.  S.,  p.  68.  Phila., 
1834.    S.  G.  Morton. 

(Sow.  typical)  Meek.    (1876.) 

Rep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  214.  Wash., 
1876.     F.  B.  Meek. 

anteradiata  n .  8.  Conrad.    ( 1860. ) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4,  2d  ser..  1858- 
1860,  p.  276,  pi.  40,  fig.  3.  Phila.,  1858-1860.  T. 
A.  Conrad. 

Formation:  Cretaceous. 

Location:  Tipiiah  county, Miss. 

borealia  n.  8.  Meek.    ( 1858. ) 

Trans.  Albany  Inst.,  vol.  4,  pp.  40,  41.    Albany, 

1858-1864.    F.B.Meek. 
Formation:  Cretaceous. 
Location:  Nanaimo,  Vancouver  island. 
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brewaiii  n.  8.  Gabb.    ( 1864. ) 

Q«ol.  8ar.  OaL  Paleont,  toI.  1,  p.  152,  pi.  22,  fig. 

123.    PhlU.,  18M.    W.  M.  Qftbb. 
Fonnation:  Cr«t»ceoas. 
LocAtion:  P«nce*s  ranch,  Butte  oonnty,  Gal. 

humilis  n.  s.  M.  <&  H.    (1860.) 

Proc  Acad.  Kat  Sci.,  PhUa.,  for  1860,  p.   182. 

Phila.,  1861.    Me^  ft  Hayden. 
Formation:  Jnraaiic. 
Location:  South  west  baae  of  the  Black  bills,  Nebr. 

humilis  M.  &,  H.    (1865.) 

Paloont.  Up.  Miaouri,  Smithaon.  Gont  Know!., 
Tol.  14.  No.  172,  p.  104,  pi.  4,  flgi.  3,  a,  h.  Wash., 
1866.    Meek  ft  Hayden. 

Formation:  JoTMBic 

Location:  Southwest  baee  of  the  Black  hilU. 

kingii  (Meek)  White.    (1883.) 

Twelfth  Ann.  Bop.  U.  8.  Geol.  and  Qeog r.  Sur. 

Terr.,  pt  1,  pp.  160, 161,  pi.  38,  figs.  So,  6.    Wash., 

1883.  0.  A.  While. 
Formation:  Jnraaiic. 
Location:  Near  the  lo^er  canyon  of  the  Tellow- 

■tone  river,  Mont. 

linoecumi  n.  8.  Shnmard.     (1861.) 

Proc.  Boston  Soc.  Nat.  Hi8t.,Tol.8,  1861,  1862,  p. 

199.    Boston,  1862.    B.  F.  Shumard. 
Formation:  Cretaceous. 
Location:  Corsicana,  Nararro  county,  Tex. 

Uttiei  n.  8.  Gabb.    (1876.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1876,  pp.  306, 

306.    Phila.,  1876.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Patania  creek,  Olay  county,  Ga. 

mnltUineata  n.  8.  Gabb.    ( 1869. ) 

Am.  Jour.  Conch,  rol.  6,  Phila.,  1869,  1870,  p.  10, 
pi.  6,  fig.  6.    Phila.,  1870.    W.  M.  Gabb. 

Fonnation:  Jurassic. 

Location:  Volcano,  about  thirty  miles  sontheast 
of  Walker's  lake,  Ner. 

naauta  n.  8.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont.,  toI.  1,  p.  162,  pi.  30, 
fig.  124.    Phila.,  1864.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Shore  of  the  Straits  of  Oarquines,  two 
miles  west  of  Martinez,  Cal. 

— -  nevadana  n.  s.  Gabb.    (1869.) 

Am.  Jour.  Conch.,  toI.  5,  Phila.,  1869, 1870,  p.  10, 
pi.  5,  flg.  7  f»J.    Phila.,   1870.    W.  M.  Gabb. 

Formation:  Jurassic. 

Location :  Volcano,  about  thirty  miles  southeast  of 
Walker*8  lake.  Ner. 

occidentalla  n.  s.  Morton.    (18.^3.) 

Am.  Jour.  Sci.,  Ist  ser.,  vol.  23,  p.  292,  pi.  8, 

flg.  3.     New  Haven,  1833.    8.  G.  Morton. 
Formation:  Cretaceoun. 

ocoidentalis  Morton.    (1834.) 

Synop.  Org.  Ri-m.  Cret.  Or.  U.S.,  p.  68,  pi.  8,  flg. 

3.     Phila.,  IfSM.    S.  G.  Morton. 
Formation:  Cretaceous. 
Location:  Chesaneake  and  Delaware  canal. 


Pholadomya — Continaed. 

oooidantalia    (Mort.)    Conrad. 

(1860.) 
Jour.  Acad.  Nat.  Sci.,  Phila.,  rol.  4,  2d  ser.,  1868- 
1860,  pp.  276,  277.     Phila.,  1868-1860.     T.  A. 
Conrad. 
Formation:  Cretaceous. 
Location:  Tippah  county,  Miss. 


—  occidentalia  (Mort.)  Owen.  (1860.) 

Second  Bep.   GeoL   Bee   Ark.      pi.   8,    flg.  9. 

Phila.,  1860.    D.  D.  Owen. 
Formation:  Cretaceous. 
Location:  Arkansas. 

—  oooidantalia  (Mort.)  Whitfield. 
(1885.) 

Mon.  U.  8.  Geol.  Sur.,  vol.  9,  pp.  175,  176,  pi.  24, 
figs.  1-3.    Wash.,  1886.    B.  P.  MThitfleld. 

Formation:  Cretaceous. 

Location:  Monmouth,  Burlington,  and  other  lo- 
calities in  the  lower  green  marls  of  New  Jersey. 

—  orbionlata  n.  8.  Gabb.    (1864). 

Proc.  Oal.  Acad.  Nat.  Sci.,  vol.  S,  p.  173.    San 

Francisco,  1863-1868.    W.  M.  Gabb. 
Formation:  Jurassic  [Cretaceous?]. 
Location:  Mariposa  estate,  Mariposa  county,  Cal. 

—  [?]  orbionlata  (Gabb)  Meek  (1865.) 

Geol.  Sur.  Cal.  Geol.,  toL  1,  p.  481,  pi.  1,  flg.  4, 

Phila.,  1866.    F.  B  Meek. 
Formation:  Jurassic  [Cretaceous ?]. 
Location :  Mariposa  estate,  CaL 

a 

—  oregonanaia  n.  8.  Gabb.    (1869. ) 

Geol.  Sur.  CaL  Paleont,  vol.  2,  p.  178,  pi.  29,  fig. 

66.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceous.  ' 

Location:  Near  the  toll  house  at  the  summit  of 

the   Siskiyou    mountains,   near   the  southern 

boundary  of  Oregon. 

—  ovuloidea  n.  a.  Whiteaves.     (1876.) 

Geol.  Sur.  Can.,Mea.  Foss.,  vol.  1,  pt.  1,  pp.  69,  60, 
pi.  9,  flg.  9.    Montreal,  1876.    J.  F.  Whiteavve. 
Formation:  Cretaceous. 
Location:  Queen  Charlotte  islands. 

—  panderi  n.  s.  Eichwald.    (1871.) 

Gcogr.  Paleont  Bemerk.  Halb.  Mang.  aleutischen 
Inseln,  pp.  165,  166,  Taf.  13,  flgs.  10,  11.  St. 
Petersburg,  1871.     E.  Eichwald. 

Formation:  Cretaceous. 

Location:  Alaska. 

—  papyraoea  n.  8.  M.  Sl  H.     (1862.) 

Proc.  Acad.  Nat  Sci.,   Phila.,  for   1862,  p    28. 

Phila.,  1863.    Meek  ft  Hayden. 
Fonnation:  Cretaceous. 
Location:  Chippewa  point,  near  Fort  Benton,  on 

the  Missouri  river. 

—  papyraoea  (M.  &  H.)  Meek.    (1876.) 

Rep.  U.  8.  Geol.  Sur.  Terr.,  voU  9,  p.  217,  pi.  5^ 

flgs.  4a,  b.     Wash.,  1876.     F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Chippewa  point  on  the  upper  MisMuri. 
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papyracea  (M.  &  H.)  Whiteaves. 

(1885.) 
0«ol.  and  Nat  Hist.  Sar.  Can.,  Gont.  Can.  Pale- 

out.,  Tol.  1,  pt  1,  p.  85.    Montreal,  1886.    J.  F. 

Whiteayee. 
Formation:  Cretaceous. 
Location:  Northwest  branch  of  North  fork  of  tlie 

Old  Man  rirer  about  fonr  miles  below  tlie  mouth 

of  Ojster  creek,  Canada. 

papyxia  n.  s.  Conrad.    (1860.) 

Jour.  Acad.  Nat.  8ci.,  Phila.,  rol.  4,  2d8cr.,  1858- 
1860,  p.  276.    Pftila.,  1868-1860.     T.A.Conrad. 
Formation :  Cretaceous. 
Location:  Tippah  connty,  Min. 

pedemalis  n.  s.  Roemer.     (1852.) 

Kreide  ron  Tex.,  pp.  45,  46,  Taf.  6,  figt.  4,  a,  b. 

Bonn,  1852.    F.  Roemer. 
Formation:  Cretaceous. 
Location:  (Fredericksburg,  Tex. 

poBtaulcatan.  s.  Conrad.    (1860.) 


Jour.  Acad.  Nat.  Scl.,  Phila.,  vol.  4,  2d  ser.,  1868- 
1860,  p.  276.    Phila.,  1868-1800.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Tippah  county,  Miss. 

—  roemeri  n.  8.  Whitfield.    (1885. ) 

Mon.  U.  8.  OeoL  Snr.,  toI.  9,  pp.  176,  177,  pi.  24, 
flg.  4.    Wash.,  1886.    R.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  Rev.  O.  C  Schanck's  pits,  near  Marl- 
boro, Monmouth  county,  N.J. 

—  royana  (d'Orb.)  Whiteavea.    (1879.) 

Oeol.  Sur.  Can.,  Mes.  Foes,  rol.  1,  pt.  2,  pp.  140, 

141.     Montreal,  1879.    J.  F.  Whitearini. 
Formation:  Cretaceous. 
Location:  Gabriula  island;  Sucia  islands. 

—  aancti-sabaB    ( Roemer. )    Conrad. 

(1857.) 
Rep.  U.  S.  and  Mex.  Bound.  Sur.,  vol.  1,  pt.  2,  p. 
164,  pi.  21,  fig.  4.    Wash.,  1867.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  New  Braunfels,  Tex. 

—  Bcapheeformia   n.   s.    Eichwald. 
(1871.) 

Geogr.  Paleont.  Bemerk.  Halb.  Mang.,  aleutischen 
Inseln,  pp.  164, 165,  Taf.  13,  figs.  1,  2.  St.  Peters- 
burg, 1871.    £.  Eichwald. 

Formation:  Cretaceous. 

Location:  Alaska. 

—  aouorensis  n.  8.  Gabb.     (18C9.) 


^  Qi'o\.  Sur.  Cal.  Paleont.,  rol.  2,  p.  26.=^,  pi.  36,  flg. 
12.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceous. 

Location:  Sierra  de  las  Conchas,  near  AriTechi, 
Mexico. 

—  Bubelongata  n.  s.  Meek.    (1858.) 

TrauB.  Albany  Inst.,  vol.  4,  p.  42.     Albany,  1858- 

1864.     F.  B.  Meek. 
Formation:  Cretaceous. 
Looatioa:  Nanaimo,  YancoiiTar  iilaad. 


Pholadomya  —Continued . 

subelongata  Meek.    (1876.) 

BulL  U.  8.  Geol.  and  Geogr.  Sur.  Terr.,  vol.  2,  No. 

4,  p.  362,  pL  2,  figs.  1,  la.    Waah.,  1876.    F.  B. 

Meek. 
Formation:  Cretaoeooa. 
Location:  Naoaimo,  Yancoaver  idand,  also  on 

N^  Castle  island. 

subelongata  (Meek).  White.  (1889.) 

Bull.  U.  S.  Geol.  Snr.,  No.  61,  pp.  42,  43.    Waah., 

1889.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Waldron  island. 

Bubventrioosa  n.  8.  M.  &,  H.  (1857.) 


Proc.  Acad.  Nat  Sci.,  Phila.,  for  1857,  p.  142. 

Phila.,  1858.    Meek  &  Hayden. 
Formation:  Cretaceous. 
Location:  Mouth  of  Judith  river,  Nebr. 

—  aubventriooaa  (M.  &  H.)    Meek. 

(1876.) 
Rep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,'"pp.  217,  218,  pi. 

39,  figs.  8,  a,  b.    Wash.,  1876.    F.  B.  Meek. 
Furmation:  Cretaceous. 
Location:  Mouth  of  Judith  river,  Idaho  Ter. 

—  aubventricoaa   (M..  &  H.)    Whit- 
eaves.    (1889.) 

Geol.  and  Nat  Hist  Sur.  Can.,Cont.  Can.  Paleont, 
vol.  1,  pt.  2,  p.  178.  Montreal,  1889.  J.  F. 
Whiteaves. 

Formation:  Cretaceons. 

Location :  North  Saskatchewan  river,  at  Fort  Pitt, 
and  in  township  64,  range  2,  west  of  the  fourth 
principal  meridian,  Northwest  Territory. 

—  tezana  n.  B.  Conrad.    (1857.) 

Rop.  U.  S.  and  Mex.  Bound.  Sur.,  vol.  1,  pt  2,  p. 

152,  pi.  19,  fig.  3.    Wash.,  1857.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Turkey  creek,  Leon  and  Eagle  pasa 

roads. 

—  tippana  n.  8.  Conrad.    (1858.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  3,  2d  ser.,  1865- 
1858,  pi.  34,  flg.  9,  p.  324.  Phila.,  1856-1858. 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Owl  creek,  three  miles  north  of  the 
town  of  Ripley,  Miss. 

—  ondata  n.  s.  M.  <&  H.     (1857.) 


Proc.  Acad.  Nat.  Sci..  Phila.,for  1866,  p.  81.  Phila., 

1857.    Meek  A  Hayden. 
Formation:  Cretaceous. 
TA>cation:  Mouth  of  Judith  river,  Nebr. 

—  vancouverenBia  n.  s.    Whiteaves. 

(1882.) 
Proc.  and  Trans.  Roy.Soc.,Oan.,  vol.  1,  sec.  4,  p.  83, 

flg.  2.    Montreal,  1883.    J.  F.  Whiteaves. 
Formation:  Cretaceous. 
Location:  Northeast  slope  of  Jackass  mountain, 

in  the  valley  of  the  Lower  Fraser,  Canada. 

—  (Protocardia)hodgii  Meek.  (1876.) 

Rep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  219,  pi.  13, 
figs.  3<i,  h.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Near  the  great  bend  of  the  UisNuri, 
below  Fort  Pierre. 
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sp.  undet.  Roemer.    (1849.) 

Texas,  p.  408.    Bonn,  1849.    F.  Boemer. 

Formation:  Cretaceous. 

Location:  Fredericksburg,  Tex.  , 

8p.  nndet.  Meek.    (1870.) 

Proc.  Am.  Phlloe.  8oc.,  rol.  11,  1869, 18J0,  p.  428. 

Phila.,  1871.    F.  B.  Meek. 
Formation:  Jnraasic. 
Location:  Salinas  creek.  Hot  qirings. 

Fischer.    (1872.) 

Comptee  Bend.,  1872,  rol.  66,  p.  1786.    Paris,  1872. 

P.  Fischer. 
Formation:  Jurassic?  [Gretaceous?]. 
Location:  Alaska. 

sp.  undet.  Whiteaves.    (1874.) 

Geol.  Sur.  Can.,  Bep.  Prog,  for  1873,  1874,  p.  263, 
Montreal,  1874.    J.  F.  WhiteaTes. 

Formation:  Cretaceous. 

Location:  Nanaimo  river,  Vancouver  island,  two 
and  one-fourth  and  two  and  one-half  miles  up. 

8p.  undet.  WhiteaveB.    (1874.) 

Geol.  Sur.  Can.,  Bep.  Prog,  for  1873, 1874,  p.  266 

Montreal,  1874.    J.  F.  Whiteaves. 
Formation:  Cretaceous. 
Location:  Gabriola  island. 

Fischer.    (1875.) 

Voyages  a  la  Cote  Nord-Quest  de  TAmerique,  p. 

34,  pi.  A,  figs.  3, 3a,  par  Alph.  L.  Pinart.    Paris, 

1875.    P.  Fischer. 
Formation:  Jurassic  [Cretaceous T]. 
Location:  Alaska. 

t  White.    (1878.) 

Eleventh  Ann.  Bep.  U.  S.  Geol.  and  Geog^.  Sur., 

Terr.,  p.  184.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Mouth  of  Saint  Trains  creek,  Colo. 

Pholaa  (Linn.)  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret.  Gr.,  U.  S.,  p.  68.  Phila., 
1834.    S.  G.  Morton. 

oithara  n.  s.  Morton.    (1834.) 

Synop.  Org.  Bem.  Cret  Gr.,  U.  8.,  p.  98,  pi.  9,  fig. 

10.    Phila.,  1834.    S.  G.  Morton. 
Formation:  Cretaceous. 
Location:  Monmouth  county,  N.  J. 

cithara  (Mort.)  Whitfield.     (1885.) 

Mong.  U.  8.  Geol.  Sur.,  vol.  9,  pp.  187, 188,  pi.  25, 
figs.  14-16.     Wash.,  1885.     B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  Mr.  G.  C.  Schanck's  marl  pits,  near 
Marlboro,  N.  J. 

— -  cretacea  u.  s.  Gabb.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4,  2d8er.,  1858- 
1860,  p.  393.  pi.  68,  fig.  18.  Phila.,  1858-1860. 
W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Bairitan  bay,  N.  J. 

cretacea  Gabb.    ( 1861. ) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1861,  p.  S24. 

Phila.,  1862.    W.  M.  GAbb. 
Formation:  Cretaceous. 
Location:  Burlington  county,  K.  J. 


Pholas — Continued . 

cuneata  n.  s.  M«  d:^  H.    (1858.) 

Proc.   Acad.   Nat.  Sci.,   Phila.,   for  1868,  p.  63. 

Phila.,  1859.    Meek  it,  Hayden. 
Formation:  Cretaceous. 
Location:  Long  lake. 

(?)  lata  n.  s.  Whitfield.    (1885.) 

Mon.  U.  S.  Geol.  Sur.,  voL  9,  pp.  189,  190,  pi.  25, 

fig.  17.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location :  Marlboro,  N.  J. 

pactorosa  n.  s.  Conrad.     (1852.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  vol.  6,  1852,  1863,  p^ 

200.    Phila.,  1864.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Tinton  Falls,  Monmouth  county,  K.J. 

pectoroBa  Conrad.    (1854.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  2,  2d  ser.  1850- 
1864,  p.  299,  pi.  27,  fig.  9.  PhiU.,  1850-1864, 
T.  A.  Courad. 

Formation:  Cretaceous. 

Location:  Tinton  Falls,  Monmouth  county,  N.  J. 

sp.  nndet.  Morton.    (1833.) 

Am.  Jour.  Sci.,  let  ser.,  vol.  23,  p.  292.    New  Ha- 
ven, 1833.    S.  G.  Morton. 
'Formation:  Cretaceous. 
Location:  Monmouth  county,  N.  J. 

Phylloceraa  (Suess)  Meek.    (1876.) 

Bep. U. S. Geol. Sur.  Terr.,  vol.  9,  p.  468.  Wash., 
1876.    F.  B.  Meek. 

?  halli  (M.  &  H.)  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  pp.  458-462, 
pi.  24,  figs.  3a-€,  fig.  64,  p.  468.  Wash.,  1876. 
F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  One  hundred  and  fifty  miles  above  the 
mouth  of  Milk  river,  on  the  Missouri,  in  Mont. 

?  ramoBua  Meek .    ( 1876. ) 

Bull.  U.  S.  Gool.  and  Geogr.  Sur.  Terr.,  vol.  2, 
-  No.  4,  pp.  371-373,  pi.  6,  figs.  1,  la,  h.  Wash., 
1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Komooks,  Vancouver  island;  also  in  the 
lower  division  of  the  California  Cretaceous,  at 
Cottonwood  creek,  Shasta  county,  Cal. 

Phylloda  (subgen.  Schumacher)  Meek. 
(1876.) 
Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  193.    Wash., 
1876.    F.  B.  Meek. 

Phylloteuthia  n.  g.  M.  <&  H.    (I860.; 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1860,  p.  176. 
Phila.,  1861.     Meek  A  Hayden. 

aubovatos  n.  s.  M.  &  H.    (1860.) 

Proc.  Acad.   Nat  Sci.,    Phila.,  for  1860  p.   176. 

Phila.,  1861.    Meek  &  Hayden. 
Formation:  Cretaceous. 
Location:  Moreau  river,  Nebr. 

aubovata  (M.  Sl  H.)  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,   vol.  9,  pp.  505,  606, 

pi.  33,  fig.  3.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Morsaa  river,  Dak. 
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PhymoBoma  (Haime)  Deaor.    (1858.) 

Sjnop.  £chinoIdes  Fo«b.,  p.  86.  Paris  and  Wiw- 
bado,  1858.    E.  Desor. 

tezaiiuin(Roemer8p.)De8or.  (1858.) 

Synop.  Echinoides  Fo«.,  p.  (K).    Paris  and  Wies- 

bade,  1858.    E.  Desor. 
Formation:  Cretaceous. 
Location:  Fredericksburg,  and  San  Saba  river, 

Tex. 

Phyaa  (Draparnaud)  White.    (1876.) 

Bep.  GeoL  Uinta  Mts.,  p.  119.  Wai»h.,  1876.  G. 
A.  White. 

atavua  n.  8.  White.    (1877.) 

Ball.  U.  S.  Geol.  and  Geogr.  Sur.  Terr.,  toI.  3,  Vo. 

8,  pp.  601,  602.    Wash.,  1877.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Dog  creek,  a  tribntary  of  the  Upper 

Missouri  rirer,  Mont 

carletoni  n.  s.  Meek.    (1873.) 

Sixth  Ann.  Rep.  U.  S.  Qeol.  and  Geogr.  Sur.  Terr., 
p.  608.    Wash.,  1873.     F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  CarIeton*s  coal  mine,  near  CoaWille, 
Utah. 

carletoni  (Meek)  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  237.    Wash.,  1879.    C.  A.  White. 
Funnation:  Cretaceous. 
Location:  Coalville,  Utah. 

carletoni  (Meek)  White.    (1879.) 

Elfiventh  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  pp.  :i06,  309,  pi.  7,  fig.  12a.    Wash.,  1879. 

C.  A.  White. 
Formation:  Cretaceous. 
LtM-ation:  Carleton's  coal  mine,  near  Coalville, 

Utah. 

carletoni  (Meek)  White.    (1883.) 

Third  Ann.  Rep.  U.  S.  Geol.  Sur.,  p.  43,  pi.  6,  fig. 

18.    Wash.,  1883.     C.  A.  White. 
Formation:  CTOtac»»o«a. 
Lfx-ation:  Coalville,  Utah. 

copei  n.  s;  White.    (1877.) 

Bull.  U.  S.  Geol.  and  Geojn*.  Sur.  Terr.,  vol.  3, 
No.  4,  p.  602.     Wa«h.,  1877.     C.  A.  White. 

Formation:  Cretaceous. 

Location :  t^uth  side  of  the  Missouri  river,  near 
Cow  island,  Mont. 

copei  White.     (1883.) 

Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  pt.  1,  p.  85,  pi.  24,  figs.  4a,  h.    Wash., 

1883.     C.  A.  White. 
FurmHtion:  Cretaceous. 
Location:  Near  Cow  island,  Upper  Missouri  river, 

Mont. 

copei  White.    (1883. ) 

Third  .\nn.  B«p.  U.  S.  Geol.  Sur.,  p.  44,  pi.  25, 

flgs.  1,  2,    Wash.,  1883.     C.  A.  White. 
Formation:  Cretaceous. 
LocatiOB:  Upper  Missouri  river  region. 


Physa — Continued. 

copei  (White)  Whiteaves.    (1885.) 

Geol.  and  Nat.  Hist  Sur.  Oan.,  Cent  Can.  Pale- 
ont.,  vol.  1,  pt  2,  p.  14,  pi.  2,  flgs.  4, 4a.  Mont- 
real, 1885.    J.  F.  Whiteavea. 

Formation:  Cretaceous. 

Location:  Bow  river,  eight  miles  west  of  Blackfoot 
crossing;  Gooseberry  canyon,  St.  Mary  river, 
and  St.  Mary  river,  three  miles  north  of  the 
forty-ninth  parallel;  Pincher  creek,  crossing  of 
Mill  creek  and  Fort  McLeod  trail;  High  river, 
one  mile  below  the  forks;  mouth  of  Blind  Man 
river,  Canada. 

copei  (Whiter  Whiteaves.    (1885.) 

Geol.  and  Nat.  Hist.  Sur.  Can.,  Cont.  Can.  Pale- 

ont.,  vol.  I,  pt  1,  p.  63.    Montreal,  1885.    J.  F. 

Whiteaves. 
Formation:  Cretaceous, 
liocation:  South  Saskatchewan,  eight  miles  above 

the  mouth  of  the  Bed  Deer  river;  near  Buira 

head,  Canada. 

copei  (White)  Whiteaves.    (1885.) 

Geol.  and  Nat.  Hist.  Sur.  Con.,  Cont  Can.  Pale- 
ont,  vol.  1,  pt  1,  p.  71.  Montreal,  1885.  J.  F. 
Whiteaves. 

Formation:  Cretaceous. 

Location:  Belly  river,  near  its  Junction  with  the 
Bow  river;  south  Saskatchewan,  six  miles  below 
the  mouth  of  the  Bow  river;  South  Saskatche- 
wan, one  mile  below  the  mouth  of  the  Bow 
river,  Canada. 

copei  var.  canadenaia  d.  var.  Whit- 
eaves.    (1885.) 

Geol.  and  Nat  Hist  Sur.  Can.,  Cont.  Can.  Pale- 

ont,  vol.  1,  pt.  1,  pp.  14-16,  pi.  'J,  flgs.  5,  5a,  b. 

Montreal,  1885.    J.  F.  Whiteaves. 
Formation:  Cretaceous. 
Location:  Pincher  creek,  crossing  of  Mill  creek 

and  Fort  McLeod  trail;  Gooseberry  canyon,  St. 

Mary  river;  second  or  north  branch  of  the  Milk 

river,  Canada. 

felix  n .  8.  White.     ( 1878. ) 

Bull.  U.  S.  Geol.  and  6e<^;r.  Sur.  Terr.,  vol.  4^ 

No.  3,  p.  714.    Wash.,  1878.    C.  A.  White. 
Formation:  Cretaceous. 

Location:  Crow  creek,  Colo.,  ten  miles  above  its 
confluence  with  the  Platte. 

felix  White.    (1879.) 

Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  171.     Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Crow  creek  valley,  Colo. 

felix  White.    (1883. ) 

Twelfth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  pt  1,  pp.  84,  85;  pi.  22,  flg.  la.    Wash., 

1883.     C.  A.  White. 
Formation:  CrMaceous. 
Location:  Valley  of  Crow  creek,  northern  Colo. 

felix  White.     (1883.) 

Third  Ann.  Rep.  U.  S.  Geol.  8nr.,  p.  44,  pi.  25, 
tig.  3.     Wanh.,  1883.     C.  A.  White. 

Formation:  Cretaceous. 

IxH-ation:  Crow  creek  valley,  Colo.,  east  of  tho 
Bocky  mountains. 
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—  kanabenidB  n.  s.  White.    (1876.) 

Bep.  Geol.  UinU  Mta.,  p.  119.    Wash.,  1876.    C. 

A.  White. 
Formation:  Gretaceoiis. 
Locatiou:  Upper  Kanab,  Utah. 

—  longinscula  n.  8.  M.  A,  H.    (1856.) 

Proc.  Acad.  Kat.  8ci.,  Phila.,  vol.  8,  for  1866,  p. 

119.    Phila.,  1857.    Meek  ft  Hajden. 
Formation:  Tertiary  [Oretaceoos]. 
Location:  Three  milee  above  Fort  Union. 

—  nebrasceiiBis  n.  8. 1£.  db  H.    (1856.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  rol.  8,  for  1866,  pp. 

119, 120.    Phila.,  1867.    Meek  &  Hayden. 
Formation:  Tertiary  [Cretaceom]. 
Location:  Three  milei  below  Fort  Union. 

rhomboidea  n.  8.  M.  &  H.    (1856.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  toI.  8,  for  1856,  p. 

119.  Phila.,  1857.    Meek  ft  Hayden. 
Formation:  Tertiary  [GretaceoosJ. 
Location:  Three  milee  above  Fort  Union. 

—  aubelongata  n.  s.  M.  &  H.    (1856.) 

Proc  Acad.  Nat.  Sci.,  Phila.,  vol.  8,  for  1856,  p. 

120.  Phila.,  1867.    Meek  ft  Hayden. 
Formation:  Tertiary  [Cretaceons]. 
Location;  Bad  lands  of  the  Judith. 

t  White.    (1879.) 
Eleventh  Ann.  Rep.  U.  8^  Geol.  and  Geogr.  Snr. 

Terr.,  p.  237.    Wash.,  1879.    a  A.  White. 
Formation:  Cretaceous. 
Location:  Coalville,  Utah. 

t  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  pp.  307,  308,  pi.  7,  fig.  13a.    Wash.,  1879. 

C.  A.  White. 
Formation:  Cretaceous. 
Location:  Just  northeastward   ftom   Coalville, 

Utah. 

1  White.    (1883.) 


Third  Ann.  Bep.  U.  S.  Geol.  Sur.,  p.  38,  pi.  4,  fig. 

6.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Coalville,  Utah. 

t  White.    (1883.) 


Third  Ann.  Bep.  U.  S.  Geol.  Sur.,  p.  43,  pi.  6,  fig. 

17.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaoeous. 
Locattou:  Southwestern  Wyoming. 

t  White.     (1883.) 

Twelfth  Ann.  Bop.   U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  Part  1,  p.  86,  pi.  30,  fig.   11a.     Wash., 

1883.    C.  A.  White. 
Formation:  Cretaceous. 

Fiestochilus  n.  subgen.  Meek.    (1864.) 

Check  List  Invert.,  Fos.  N.  Am.  Cret.  and  Jur., 
Smithson.  Misc.  Coll.,  vol.  7,  No.  177,  p.  37. 
Wash.,  18W.     F.  B.  Meek.    . 

Pinna  [Linn]  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret.  Gr.  U.  8.,  p.  63.  Phila., 
1834.    8.  G.  Morton. 


Pinna — Continued. 

aleutica  n.  s.  Eichwald.    (1871.) 

Geogr.  Paleont.  Bomerk.  Ha  Ik.  Mang.  aleutischen 
Inseln,  pp.  183, 184,  Taf.  16,  figs.  11,  12.  St. 
Petersburg,  1871.    E.  Eichwald. 

Formation:  Cretaceous. 

Location:  Alaska. 

breweiii  n.  8.  Gabb.    (1864.) 

Geol.  Snr.  Cal.  Paleont.,  vol.  1,  p.  188,  pi.  25,  figs. 

175,  175a.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:    Curry's,    south   of    Mount    Diablo; 

Martinez;  and  Siskiyou  mountains,  Cal. 

brewaril  Gabb.    (1869. ) 

Geol.  Sur.  Cal.  Paleont.,  vol.  2,  p.  195,  pi.  32,  fig. 

93.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceous. 

calamitoidea  n.  s.  Shnmard.  (1858.) 

Trans.  Acad.  Sci.,  St.  Louis,  vol.  1,  1866-1860,  p. 

124.    St.  Louis,  1856-1860.    B.  F.  Shumard. 
Formation:  Cretaceous. 
Location:  Nanairao  river,  Vancouver  island. 

— ^ —  ocdamitoidea  (Shum.)  Whiteaves. 
(1879.) 
Geol.  Sur.  Can.,  Mes.  Foes.,  vol.  1,  pt  2,  pp.  167, 
168,  pi.  20,  figs.  1,  la,  b.    Montreal,  1879.  J.  F. 
Whiteaves. 
Formation:  Cretaceous. 
Location:  Sucia  islands. 

kingii  n .  8.  Meek.    ( 1877. ) 

Bep.  Geol.  Expl.  Fortieth  Parallel,  vol.  4,  pt.  1, 
pp.  131,  132,  pi.  12,  figs.  9,  9a.  Wash.,  1877. 
F.  B.  Meek. 

Formation:  Juraseic. 

Location:  Weber  canyon,  Wasatch  range. 

lakeai  n.  8.  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  8or. 

Terr.,  p.  181.    Wash.,  1879.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Fossil  ridge,  Col. 

lakeai  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geo^r.  Sur. 
Terr.,  pt.  1,  pp.  17,  18,  pi.  11,  figs,  la,  6. 
Wash.,  1883.    C.  A.  White. 

Formation:  iCretaceous. 

Location:  Fossil  ridge,  about  sixteen  milest  west- 
ward from  Greeley,  and  about  six  miles  south- 
ward from  Fort  Collins,  Colo. 

lakeaii  (White)  Whiteaves.    (1885.) 

Geol.  and  Nat.  Hist.  Snr.  Can.,  Cont.  Can.  PaJ(»> 
out.,  vol.  1,  pt.  1,  p.  84.  Montreal,  1886.  J. 
F.  Whiteavee. 

Formation:  Cretaceous. 

Location:  South  branch  of  the  south  fork  of  the 
Old  Man  river,  Canada. 


laquata  n.  b.  Conrad.    (1858.) 


Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  3,  2d  ser.,  1855- 
1858,  p.  328.     Phila.,  1865-1858.     T.  A.  Conrad. 

Formation:  Crf>taceous. 

LocHtion:  Owl  creek,  three  miles  north  of  the 
town  of  Bipl«y,  Misik 
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Pinna — Continned. 

laqueata  (Con.)  Whitfield.     (1885.) 

Mod.  U.  8.  0«ol.  Bar.,  toI.  9,  pp.  81,  82,  pi.  16, 

figs.  1,  2.    Waah..  1885.    B.  P.  Wbitfleld. 
Formation:  Cretaceous. 
Location:  Burlington  and  Haddonfleld,  N.  J. 

?  lingola  n.  8.  Newberry.    (1861.) 

Bep.  Colo.  Biver  of  the  Wert,  pt.  3,  pp.  119, 120. 

Wash.,  1861.    J.  8.  Newberry. 
Formation:  Cetaceous. 
Location:  At  Oraybe,  one  of  the  Moqni  Tillages. 

petrina  n.  8.  White.    (1874.) 

Prelim.  Bep.  Oeogr.  and  Oeol.  Expl.  and  Sur. 
west  of  one-hundredth  meridian,  U.  M.  Wheel- 
er, pp.  24,  26.    Wash.,  1874.    C.  A.  White. 

Formation:  Cretaceoos. 

Location:  East  of  Mount  Taylor,  one  mile  south 
of  Pajuate,  N.  Mex. 

petaina  White.    ( 1875. ) 

Bep.  Geogr.  and  tieol.  Expl.  and  Sur.  west  of  one- 
hundredth  meridian,  vol.  4,  pt.  1,  pp.  482,- 183, 
pi.  13,  figs.  7a,  b.    Wash.,  1875.    C.  A.  White. 

Formation:  Cretaceous. 

Location:  East  of  Mount  Taylor,  one  mile  south 
of  PiOat^te,  N.  Mex. 

-^—  rostiiformiB  n.  s.  Morton.    (1841.) 

Proc.  Acad.  Nat.  8ci.,  Phila.,  vol.  1,  1841-1843, 

p.  132.    Phila.,  1843.    8.  G.Morton. 
Formation:  Cretaceous. 
Location:  Timber  creek,  Gloucester  county,  N.  J. 

roBtriformis  Morton .    ( 1842. ) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  8,  1st  ser.,  1839- 
1842,  p.  214.  pi.  10,  flg.  6.  Phila.,  1839-1842. 
8.  G.  Morton. 

Formation:  Cretaceous. 

Location :  Timber  creek,  Gloucester  county,  N.  J. 

roatriformia    (Morton)    Whitfield. 

(1885.) 
Mon.  U.  6.  Geol.  Sur.,  toU  9,  p.  198,  pU  16,  figs. 

3,4.     WsHh.,  1885.     B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Timber  creek,  N.  J. 

stevensoni  n.  s.  White.  (1880.) 

Proc.  U.  S.  Nat.  Mus.,  vol.  3,  pp.  47,48.  Wash., 
1880.  Smithson.  Misc.  Coll.,  toL  22.  Wash., 
18«2.     C.  A.  White. 

Formation:  Cretaceous. 

Location:  One  and  one-half  miles  south  westward 
from  Fort  Wingate,  N.  Mex. 

— -  aubcancellata  n.  s.  Whiteaves. 
(1878.) 

Canadian  Naturalist,  toI.  8,  n.  ser.,  No.  7,  p.  403. 

Montreal,  1878.    J.  F.  Whiteaves. 
Formation:  Jurawic. 
Location:  Falls  of  the  Iltasyouco  river. 

aubcancellata  Whiteaves.    (1878. ) 

Geol.  Sur.  Can.,  Bep.  Pr..g.  for  1876,  1877,  p.  153. 

Moutreal,  1878.    J.  F.  Whiteaves. 
Formation:  Jurassic. 
Location:  Falls  of  the  Iltasyouco  river,  BritiNh 

Columbia. 


Pinna — Continued. 

gp.  undet.  Morton.     (1830.) 

Am.  Jour.  8ci.,  1st  ser.,  vol.  17,  p.  286.    New 

Haven,  1830.    8.  G.  Morton. 
Formation:  Cretaceous. 
Location:  United  States. 

sp.  undet.  Morton.    (1834.) 

8ynop.  Org.  Bem.  Cret.  Gr.  U.  8.,  p.  63.    Phila., 

1834.    8.  G.  Morton. 
Formation:  Cretaceous. 
Location:  New  Jersey  and  Alabama. 

8p.  undet.  Roemer.    (1849.) 

Texas,  p.  402.    Bonn,  1849.     F.  Beemer. 
Formation:  Cretaceous. 
Location:  Fredericksburg,  Tex. 

sp.  undet.  Roemer.    (1852.) 

Kraide  von  Tex.,  p.  56.  Bonn,  1852.  F.  Boo- 
mer. 

Formation:  Cretaceous. 

Location:  Bavine  three  miles  fi>om  New  Braun- 
fels,  on  road  to  Soguin,  Tex. 

Sp.  undet.  Roemer.    (1852.) 

Kreide  von  Tex.,  p.  66.    Bonn,  1802.    F.  Boe- 

mer. 
Formation:  Cretaceous. 
Location:  Fredericksburg,  Tex. 

sp.  nndet.  Gabb.    (1869.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  2,  p.  2G8.     Phila., 

1869.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Sierra  de  la  Conchas,  near  Arivechi, 

Sonora,  Mex. 

sp.  undet.  Gabb.    (1869.) 

Am.  Jour.  Conch.,  vol.  5,  Phila.,  1869,  1870,  p.  14. 

Phila.,  1870.    W.  M.  Gabb. 
Formation:  Jurassic. 
Location:  Mormon  station,  Plumas  county,  Cal. 

1  White.    ( 1879. ) 


Eleventh  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  234.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Coalville,  Utah. 

-sp.  undet.  Hill.     (1889.) 
Geol.  Sur.  Tex.,  Bull.  No.  4,  p.  10.    Austin,  1889. 

B.  T.  Hill. 
Formation :  Cretaceous. 
Location  :  Fort  Worth,  Tex. 

-sp.  undet.  Hill.    (1889.) 


Geol.  Sur.  Tex.,  Bull.  No.  4,  p.  10.    Austin,  1889. 

B.  T.  Hill. 
Formation:  Cretaceous. 
Location:  Austin,  Tex. 

Pirenella  (subgen.  Gray)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  p.  5r>8.     Wash., 
1876.    F.  B/  Meek. 

Piaidium  (Pfeiffer)  White.    ( 1876. ) 

Bep.  Geol.  UinU  Mts.,  p.  128.    Wash.,  1876.    0. 
A.  Whit*. 
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saginatum  n.  s.  White.     (1876.) 

Bep.  Geol.  Unita  Mts.,  p.  128.     Waah.,  1876.    0. 

A.  White. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Almy  coal  mines,  near  Evaniton,  Wyo. 

saginatum  White.    (1879.) 


EleTenth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  242.     Wash.,  1879.     C.  A.  White. 
Formation:  Cretaceous. 
Location :  Bear  river  valley,  Wyoming,  Evanston 

coal  mines. 

Baginatum  White.    ( 1883. ) 

Third  Ann.  Bep.  U.  S.  Geol.  Sur.,  p.  34,  pi.  20, 

flgs.  14,  15.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Near  Evanston,  Wyo. 

Pitar  (subgen.  Roem.)  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  179.  Wash., 
1873.     F.  B.  Meelc. 

Plaoenticeraa  Meek .    ( 1876. ) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  402-464. 
Wash.,  1876.    F.  B.  Meek. 

Meek  typical.    (1876. ) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  463.  Wash., 
1876.    F.  B.  Meek. 

glabrum  n.  b.  Whiteaves.    (1889.) 

Geol.  and  Nat.  Hint.  Sur.  Can.,  Cont.  Can.  Pale- 
ont..  vol.  1,  pt.  2,  pp.  172-174,  pi.  24,  flgs.  1,  la, 
h.    Montreal,  1889.    J.  F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  Peace  river,  a  few  miles  below  Fort 
Vermilion,  Northwest  Territory. 

lentlculare  (Owen)  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  QeogT.  Sur. 
Terr.,  p.  186.     Wash.,  1879.    C.  A.  White. 

Formaiion:  Cretaceous. 

Location:  Fossil  ridge,  at  the  mouth  of  the  Saint 
Trains,  and  in  the  valleys  of  the  Cache  &  la 
Poudre,  and  Little  Thompson  creek,  Colo. 

occideutale  n.  s.  Whiteaves.  (1887.) 

Geol.  and  Nat  Uist.  Sur.  Can.,  vol.  2,  n.  ser., 
1886.  App.  I,  p.  113  B.  Montreal,  1887.  J.  F. 
Whiteaves. 

Formation:  Cretaceous. 

Location:  K-uk  river,  coast  of  British  Columbia. 

occideutale  Whiteaves.     (1889.) 

Geol.  and  Nat.  Hist.  Sur.  Can.,  Cont.  Can.  Pale- 
ont..  vol.  1,  pt.  2,  pp.  155,  156,  pi.  21,  flg.  L 
Montreal,  1880.    J.  F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  K-uk  river,  coast  of  British  Columbia. 

perezianum  Whiteaves.    (1889.) 

Geol.  and  Nat.  Hist.  Sur.  Can.,  Cont.  Can.  Pale- 
ont.,  vol.  1,  pt.  2,  pp.  156,  158.  Montreal,  1889. 
J.  F.  Whiteaves. 

Formation:  CretaceouH. 

Location:  Liard  rivnr,  below  Old  Fort  Halkett, 
latitude  59°  26'  N.,  longitude  124^  48'  W.,  Can- 


Placentlceras — Cod  tinaed. 

(pereziautun  ?  var.)  liardenae  n. 

var.  Whiteaves.     ( 1889. ) 

Geol.  and  Nat.  Hist  Sur.  Can.,  Cont.  Can.  Pale- 
ont.,  vol.  1,  pt.  2,  p.  158,  pi.  20,  flgs.  1,  2.  Mont- 
real, 1889.    J.  F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  Liard  river,  near  Old  Fort  Halkett, 
Canada. 

placenta  (DeKay  sp.)  Meek.  (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  pp.  465-468, 

pi.  24,  flgs.  2a,  b,  flg.  65,  p.  466.     Wash.,  1876. 

F.  fi.  Meek. 
Formation:  Cretaceous. 
Location:  Cheyenne   river,  Dak.,   Bear  creek,  a 

small  tributary  of  Cheyenne  river;  North  Bed 

river,  Minn. 

placenta  var.  White.     (1879.) 

Eleventh  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  197.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Bear  creek,  near  Morrison,  Colo. 

placenta  (DeKay   sp.)  Whiteaves. 

(1885.) 

Geol.  and  Nat.  Hist.  Sur.  Can.,  Cont  Can.  Pale- 
on  t,  vol.  I,  pt  1,  pp.  53,  M.  Montreal,  1885. 
J.  F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  South  Branch  of  the  Saskatchewan, 
White  Mud  river  (or  Frenchman's  creek)  on  the 
forty-ninth  Parallel;  Blood  Indian  creek,  long- 
itude IIP  west;  St.  Mary  river,  near  its  mouth; 
Belly  river,  west  of  St.  Marj'  river;  St.  Mary 
river,  west  of  MacLeod,  Benton  trail;  lake  south 
of  Milk  river;  South  Saskatchewan,  opposite 
Swift  Current  creek.  Bed  Deerriver,  above  cross- 
ing of  Lord  Lome  trail,  Canada. 

placenta     (DeKay    sp.)    Stanton. 

(1887.) 

Proc.  Colo.  Scl.  Soc,  vol.  2,  pt  3,  for  1887,  p.  185. 

[Denver,  1888.]    T.  W.  SUnton. 
Formation:  Cretaceous. 
Location:  About  five  miles  north  of  the  town  of 

Boulder,  Colo. 

placenta  (DeKay  sp.)  Whiteaves. 

(1889.) 
Geol.  and  Nat  Hist  Sur.  Can.,  Cont.  Can.  Pale- 

ont,  vol.  1,  pt.  2,  p.  183.     Montreal,  1889.  J.  F. 

Whiteaves. 
Formation:  Cretaceous. 
Location:  Battle  river,  township  40,   range  IS, 

west  of  the  fourth  principal  meridian;  Sounding 

creek,  township  30,  mnge  8,  west  of  the  same 

meridian.  Northwest  Territory. 

placenta  var.  Intercalare  (M.  <&  H.) 

Meek.    (1876.) 

Bep  IT.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  468-472,  pi. 

23,  flgs.  la-c,  flg.  66,  p.  471.    Wash.,  1876.     F. 

B.  Meek. 
Formation:  Cretaceous. 
Location:  Cheyenne  river, at  the  mouth  of  Saga 

creek.  Dak.,  Tarrant  county,  Tex. 
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PlacenticeraB — Continued. 

placenta  var.  intercalare  (Meek) 

Whiteavee.    (1885.) 

Gcol.  and  Nat.  Hist.  Sur.  Can.,  Cont.  Can.  Pal»- 
ont.,  Tol.  1,  pt.  1,  p.  64.  Montreal,  1885.  J.  F. 
WhitoavM. 

Formation:  Cretaceous. 

Location:  St.  Mary  river;  Berry  creek,  township 
26,  range  12,  weet  of  the  fourth  principal  merid- 
ian, Canada. 

?  vanoouverena^  Meek .    ( 1876. ) 

Bull.  U.  S.  Geol.  and  Geogr.  Sur.  Terr.,  vol.  2, 
No.  4,  pp.  370,  371.  pi.  6,flg«.  1,  la-c.  Wash., 
1876.    F.  B.  Meek. 

Formation:  Cretaceoua. 

Location:  Kumooks,  VancouTer  island. 

( Sphenodiacua)  lenticulare  ( Owen ) 

Meek.    (1876.) 

Kep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  473, 476,  pi. 

34,  figs.  1a-r,  fig.  66,  p.  473.     Wash.,  1876.    F. 

B.  Meek. 
Formation:  Cretaceoni. 
Location :  Moreau  river. 

Placento   [i]  com  [aj  s.  n.  g.  Meek. 
(1870.) 

Proc  Am.  Philue.  Soc.,  vol.  11, 1869-1870,  p.  429. 
Phila.,  1871.    F.  B.  Meek. 

Placona  (Lam.)  Morion.    (1834.) 

Synop.  Org.  Rem.  Cret.  Gr.  U.  S.,  p.  62.  Phila., 
1834.    S.  G.  Morton. 

acabra  n.  a.  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret  Gr.  U.  S.,  p.  62.     Phila., 

1834.    S.G.Morton. 
Formation :  Cretaceous. 

Placuiianoinia(Brod.)  Conrad.     (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4, 2d  wr.,  18  8- 
1860,  p. 290.     Phila.,  1858-1  60.    T.A.Conrud. 

lineata  n.  s.  Conrad.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4,  2d  ser.,  1838- 
1860,  p.  291,  pi.  46,  fig.  20.  Phil*.,  1868-1860.  T. 
A.  Conrad. 

Formation:  Cretaceous. 

Location:  Tennessee. 

aaffordi  n.  8.  Conrad.    ( 1860. ) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4, 2d  ser.,  1868- 
1860,  pp.  290, 291,pl.  46,  fig.  21.  Phila., 1868-18^10. 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Tennessee. 

Placunopaia  (Morris  Sl  Lycett)  White. 
(1879.) 
Eleventh  Ann.  Rep.  U.  8.  Geol.  and  Googr.  Sur. 
Terr.,  p.  278.    Wanh.,  1879.     C.  A.  White. 

hilliardanaia  n.  s.  White.  (1879.) 

Eleventh  Ann.  Rep.  U.  S.(^ol.  and  <ieogr.  Sur. 

Terr.,  p.  249.    Wanh.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
LocaUon:  Uilliard  staUon,  Wyo. 


Placunopaia— Continued. , 

hilliardenaia  White.    ( 1879. ) 

Eleventh  Ann.  Rep.  U.  S.  GeoL  and  Geogr.  Sur. 

Terr.,  pp.  278, 279,  pi.  7,  fig.  14.    Wash.,  18T9. 

C.  A.  White. 
Formation:  Cretaceous. 
Location:  Near  Hilliard  station,  Wyo. 

Plaglaroa  n.  subgen.  Conrad.    ( 1875. ) 

Rep.  Geol.  Sur.N.C,  vol.  1.  Raleigh.  1873.  W. 
C.  Kerr.    App.  A,  p.  4.    T.  A.  Conrad. 

Plagioptyohua  (?)  cordatua  n.  s.  Roo- 
mer.   (1888.) 

Paleont.  Abhandl.  Yierter  Band,  Urft  4,  pp.  13, 14, 
Taf.  II,  [xxxii],flgs.  2<»-2«.  Berlin,  1888.  F. 
Boemer. 

Formation:  Cretaceous. 

Location:  Two  miles  above  the  mouth  of  Bartons 
creek,  near  Austin,  Tex. 

Plasioatoma  TSowerby]  Morton.    (1834. ) 

Synop.  Org.  Rem.  Cret.  Gr.  U.  &.,  p.  ftO.  Phila., 
1834.    6.  G.  Morton. 

annulatua  n.  s.  Traek.    (1856.) 

Proc  Cal.  Acad.  Nat  Sci.,  vol.  I,Ut  od.,  p. 86,  pi. 

3,  fig.  2.     San   Fraociaco,    1854-1857.    J.   B. 

Trask. 
Formation :  Cretaccoos. 
Location :  San  Pedro,  pal. 

dumoaum  n.  s.  Morton.    (1834.) 

Synop.  Org.  Rem.  Cret.  Gr.  U.  S.,  pp.  59,  60,  pi. 

16,  fig.  8,  p.  60.      Phila.,  H<iM.     8.  0.  Morton. 
Funnation :  Cretaceous  [Tertiary]. 
Location :   Bluff  at  St.  Stephens,  on  the  Tom- 

beckbe  river  [Alabama]. 

gregalia  n.  a,  Morton.     (1833.) 

Am.  Jour.  Sci.,  Ist  ser.,  vol.  23,  pp.  292,  2U3,  pi.  6, 

fig.  6.    New  Haven,  18.13.    S.  G.  Morton. 
Formation :  [Cretaceous]. 
Location :  New  Jersey. 

gregala  Morton .    ( 1834 . ) 

Synop.  Org.  Rem.  Cret.  Gr.  U.  S.,  pp.  CO,  61,  pi, 

5,  fig.  6.     Phila.,  1834.    S.  G.  Mortun. 
Konnatioii  :  Cretaceous. 
Locution :  Burlington  county,  N.  J. 

pedroana  n.  s.  Trask.     (1856.) 

Proc.  Cal.  Acad.  Nat.  Sci.,  vol.1,  lut  ed.,  p.  86,  pi. 

3,   flp.   1.    San    Francisco,    1854-1857.    J.    B. 

Traf'k. 
Format  ion .  Cretaceou^ 
Location  :  San  Pedro,  Gal. 

pelagica  n.  8.  Morton.     (1833.) 

Am.  Jour.  Sci.,  1st  ser.,  vol.  23,  p.  293,  pi.  6,  fig. 

2.    New  Haven,  1833.    S.  G.  Morton. 
Form  lit  ion  :  Cretaceous. 
Location  :  New  Jersey. 

pelagicum  Morton .     ( 1834. ) 

Synop.  Org.  Rem.  Cret.  Gr.  U.  8.,  p.  61,  pi.  6,  fig. 

2.     Phila.,  l^rn.    S.  G.  Morton. 
Formation :  Cretaceous. 
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PlagioBtoma — Continued. 

tmnoata  n.  8.  Trask.    (1856.) 

.  Proc.  Gal.  Acad.  Nat.  Scl.,  vol.  1,  iRt  ed.,p.  86,pl. 

3,   fig.  3.    San    Franciaco,    1854-1867.    J.   B. 

Trask. 
Formation :  Cretaceoai. 
Location :  San  Pedro,  Cal. 

8p.  nndet.  Morton.     (1830.) 

Am.  Jour.  Sci.,  Ist  ser.,  vol.  18,  p.  246.    New 

Haven,  1830.    S.  O.  Morton. 
Formation:  Cretaceous. 

Planorbella   (subgen.   Hald.)   Meek. 

(1876.) 
Rep.  U.  8.  Geol.  Bar.  Terr. ,  vol.  9,  p. 636.    Wash., 
1876.    F.  B.  Me«k. 

Planorbia  (Miiller)  M.  &  H.    (1865.) 

Paleont.  Up.  Missouri,  Smithson.  Cont.  Knowl., 
vol.  14,  No.  172,  pp.  106,  107.  Wasb.,  1865. 
Meek  Jk  Hay  den. 

(Mtiller  typical)  Meek.    (1876.) 

Rep.  U.  8.  Qeol.  Sur.  Terr.,  vol.  9, p.  535.  Wash., 
1876.    F.  B.  Meek. 

amplezus  n.  s.  M.  &.  H.     (1857.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,   for  1857,  pp.  135, 

136.    Phila.,  1858.    Meek  A  Hayden. 
Formation :  Cretaceous. 
Location  :  Mouth  of  Judith  river.  Nebr. 

-— ^  oonvolutUB  n.  8.  M.  &,  H.    (1856.) 

Proc  Acad.  Nat.  Sci.,  Phila.,  vol.  8,  for  1856,  p.  120. 

PhUa.,  1857.    Meek  A  Hayden. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Little  Horn  river. 

oonvolutU8(M. <&H.)  Meek.    (1876.) 

Rep.  U.  S.  Qcol.  Sur.  Terr.,  vol.  9,  pp.  536,  537, 
pi.  42,  figs.  12a,  h.    Wash.,  1876.     F.  B.  Meek* 
Formation :  Cretaceous. 
Location  :  Little  Horn  and  Powder  rivers,  Mont. 

convolutU8(M.&H.)  White.  (1883.) 

Twelfth  Ann.  Rep.  U.  S.  Oeol.  and  Geogr.  Sur. 
Terr.,  pt.  1,  p.  83.     Wash.,  1883.    C.  A.  White. 
Formation :  Cretaceous. 
Location  :  Upper  Missouri  river  region. 

convolutus (M. &H.) White.  (1883.) 

Third  Ann.  Rep.  U.  S.  Geol.  Sur.,  p.  41,  pi.  27,  fig. 

16.    Wash.,  1883.    C.  A.  White. 
Formation :  Cretaceous. 
Location  :  Upiwr  Missouri  river  region. 

convolutus  var.  Meek.    (1876.) 

Rep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  538,  pi.  42, 

figs,  lla-e.    Wash.,  1876.     F.  B.  Meek. 
Formation :  Cretaceous, 
Location  :  Little  Horn  and  Powder  rivers,  Mont. 

fragilis  n.  8.  M.  <fe  H.     (1857.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1857,  p.  136. 

Phila.,  1858.    Meek  A  Hayden. 
Formation  :  Cretaceous. 
Location  :  Fort  Berth  old,  on  the  Missouri  river, 

Nebr. 


Planorbis — Continued. 

pauclTolTia  n .  8.  Whit«a ves.  ( 1885. ) 

Geol.  and  Nat.  Hist.  Sur.  Can.,  Cont.  Can.  Pale- 
ont., vol.  1,  pt.  1,  p.  71,  pi.  10,  fig.  6.  Montreal, 
1886.    J.F.Whiteaves. 

Formation:  Cretaceous. 

Location  :  Belly  river,  near  its  Junction  with  the 
Bow  river;  South  Saskatchewan,  six  miles  below 
the  mouth  of  Bow  river,  Canada. 

aubumbilicatua   n.  a.  (M.  ^  H.) 

(1856.) 
Proc.  Acad.  Nat.  6d.,  Phila.,  vol.  8,  for  1866,  p. 

120.    Phila.,  1857.    Meek  A  Hayden. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Three  miles  below  Fort  Union. 

tenuivolTia  n.  8.  M.  &  H.    (1857.) 

Proc.   Acad.   Nat  Sci.,  Phila.,  for  1867,   p.   135. 

Phila.,  1858.     Meek  A  Hayden. 
Formation :  Cretaceous. 
Location:  Mouth  of  Judith  river,  Nebr. 

veternua  (M.  Sl  H.  )    (1865. ) 

Paleont.  Up.  Missouri,  Smithson.  Cont.  Knowl., 
vol.  14,  No.  172,  p.  107,  pi.  4,  figa.  1,1«,  h.  Wash., 
1865.    Meek  A  Hayden. 

Formation:  Jurassic?  [Jurassic]. 

Location:  Southwest  base  of  the  Black  hills. 

veternua    (M.  &    H.)    Whiteaves. 

(1878.) 

Geol.  Sur.  Can.,  Rep.  Prog.,  for  1876-1877,  p.  166. 

Montreal,  1878.    J.  F.  Whiteaves. 
Formation:  Jurassic. 
Location:  Iltasyauco  river,  Britisli  Columbia. 

veternua    (M.  &  H.)    Whiteaves. 

(1878.) 

Canadian  Naturalist,  vol.  8,  n.  ser..  No.  7,  pp.  400, 

407.    Montreal,  1878.    J.  F.  Whiteaves. 
Formation:  Jurassic. 
Location :  Iltasyouco  river. 

veternua  (M.  &  H.)  White.    (1883.) 

Third  Ann.  Rep.  U.  8.  Geol.  Sur.,  p.  40,  pi.  3,  ftg» 

6.    Wash.,  1883.     C.  A.  White. 
Formation:  Jurassic. 
Location:  Vicinity  of  the  Black  bills. 

vetemua(M.«fcH.t)  White.  (1886.) 

Bull.  U.  S.  Geol.  Sur.,  Nu.  29,  p.  21,  pi.  4,  figs.  20, 

21.     Wash.,  1886.     C.  A.  White. 
Formation:  Jurassic. 
Location:  Eight  miles  north  of  Canyon  city,  Golo. 

(Bathyomphaluaj  amplezua  (M.  <& 

H.)Meek.     (1876.) 

Rep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  539,  pi.  42, 
figs.  16a,  5,  b,  d,  e.     Wash.,  1876.     F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Near  the  mouth  of  Judith  river,  on  tha 
Missouri  in  Montana. 

CBathyomphalua)     amplezns 

(M.  &  H.)  White.     (1883.) 

Twelflh  Ann.  Kep.   U.  8.  Geol.  and  Qeogr.  Sur. 
Terr.,  pt.  1,  p.  83.     Wash.,  1883.    C.  A.  White. 
Fornmtion:  Cretareoun. 
Location:  Upper  Missouri  river  region. 


BOTLS.] 


NORTH  AMERICAN  MESOZOIG  INVERTEBRATA.' 


239 


Planorbis — Continued. 

CBathyomphaiua)  amplexua  (M. 

&  H.)  White.    (1883.) 

Third   Ann.  Bep.  U.  8.  Oeol.  Sur.,  p.  41,  pi.  27, 

ftgs.  19,  20.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceooa. 
Location:  Judith  riTerbedf. 

— -  (Bathyomphcdusj  kanabenaia  n.  8. 
White.    (1876.) 

Rop.  Geol.  Uinto  Mts.,  p.  119.     Wash.,  1876.    C. 

A.  White. 
Formation:  Cretaceons. 
Location:  Upper  Kanab,  tJtah. 

(Bathyomphalua j  kanabenaia 

White.    (1883.) 

Third  Ann.  Rep.  U.  8.  Geol.  8ur.,  p.  41,  pi.  27, 

ttgti.  21,23.    Wa*h.,  1881.    G.A.White. 
Formation:  Cretaceous. 
Location:  Southern  Utah. 

fGyranlua)  militaria  n.  8.  White 

(1880.) 

Proc.  U.  8.  Nat.  Mui..  toI.  3,  pp.  159,  160,  Wash., 
1880,  Smithson.  Misc.  Coll.,  vol.  22.  Wash., 
1882.    C.  A.  White. 

Formation:  Cretaceous. 

Location:  Head  of  Soldler*ii  fork.  UUh. 

—  (Bathyomphalua)  planoconvezua 
(M.  <&H.)Meek.    (1876.) 

Kep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  638,  639,  pi. 

44,  flicii.  9a-<.    Wash.,  1876.     F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Fort  Berthold,  Dak.,  on  the  Missouri 

river. 

•^—  (Bathyomphalua)  planoconvezna 
(M.  &  H.)  White.     (1883.) 

Twelfth   Ann.  Bep.   U.   S.  Geol.  and  Geogr.  Sur. 
Terr.,  pt.  1,  p.  83.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Upper  Missouri  river  region. 

(Bathyomphalua)  planoconvezua 

(M.  &H.)  White.     (1883.) 
Third  Ann.  Rep.  U.S.  Geol.  Sur., p.  41,  pi.  27, 

flgs.lT,  18.    Wash.,  1883.     C.  A.  White. 
Formation:  Cretaceous. 
Location:  Fort  Union  beds. 

1  White.    (1879.) 

Eleventh  Ann.  Rop.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  243.     Wanh.,  1879,     C.  A.  White. 
Formation:  CretaceouH. 
Location:  Near  Mell is  station,  Wyo. 

Planorbuliua    ariminenaia   (d'Orb.  sp.) 
Dawson.     (1874.) 

C-anadian  Naturali8t,  vol.  7,  n.  sen,  p.  266,  fig. 
1,  d,  p.  25;).     Montreal,  1876.     G.  M.  Dawson. 

Formation:  Cretacftou*. 

Location:  About  twenty  miles  north  of  the  forty> 
ninth  parallel,  on  the  escarpment  called  Pem- 
bina mountain,  Manitoba. 


Planorbullna — Continued. 

farcata  var.  ariminenaia  (d'Orb.) 

Dawson.    (1875.) 
British  and  N.  Am.  Bound.  Com.,  Rep.  Geol.  and 
Res.  49th  par.,  p.  79,  pi.  17,  fig.  Se.    Montreal, 
1876.    G.  M.  Dawson. 
Formation:  Cretaceous. 
Location:  Boyne  rirer,  Manitoba,  Canada. 

Planularia  Morton.     (1842.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  8,  Ist  ser.,  183^ 
1842,  p.  214.    Phila ,  1839-1842.    8.  G.  Morton. 

cuneata  n.  s.  Morton.    (1842.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  8,  Ist  ser.,  1839- 
1842,  pp.  214,216,  pi.  11,  fig.  6.  FhUa.,  1839- 
1842.    S.  G.  Morton. 

Formation:  Cretaceous. 

Location :  New  Jtvtej. 

alongata  Ehrenherg.    (1854.) 

Mikrogeologie,  Taf.  32,  flg.  10.     Leipzig,  1864. 

C.  G.  Ehrenberg. 
Formation:  Cretaceous. 
Location:  Mississippi  region. 

Planulina    globigerina    Ehrenherg. 

(1854.)  , 

Mikrogeologie,  Taf.  32,  flg.  26.     Leipzig,  1864. 

C.  G.  Ehrenherg. 
Formation:  Cretaceous, 
libcation:  Miasonri  region. 

miaaiaaippica  Ehrenherg.    (1854.) 

Mikrogeologie,  Taf.  32,  fig.  41.     Leipzig,  1864. 

C.  G.  Ehrenherg. 
Formation:  (-retaceous. 
Location:  MissiMippi  region. 

nebuloaa  Ehrenherg.    ( 1854. ) 

Mikrogeologie,  Taf.  32,  fig.  36.     Leipzig.  1864. 

C.  G.  Ehrenherg. 
Formation:  Cretaceous. 
Location:  Mississippi  region. 

oligoaticta  Ehrenherg.    (1854.) 

Mikrogeologie,  Taf.  32,  flg.  43.     Leipzig,  1864. 

C.  G.  Ehrenherg. 
Formation:  Cretaceous. 
Location:  Mississippi  region. 

auboctonaria  £hrenhei;g.     (1854.) 

Mikrogeologie,  Taf.  32,  flg.  48.     Leipzig,  1864. 

C.  G.  Ehrenherg. 
Formation:  Cretaceous. 
Location:  Mississippi  region. 

PlatyUochuB  Gabh.    ( 1860. ) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4, 2d  ser.,  1858- 
1860,  p.  399.     Phila.,  1858-1860.    W.M.Gabh. 

apecioaua  (6.  Sl  H.)  Gabh.    (I860). 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4,  2d  ser.,  1858- 
1860,  pp.  300,  400,  pi.  69,  figs.  16-17.  Phila., 
I808-I86O.    W.M.Gabb. 

i  Formation:  Cretaceous. 

j  Location:  Hardeman  county,  N.  J. 

Pleuritea  ?  americanua  Ehrenherg. 
(1854.) 

MikroK'cologie,  Taf.  32,  fig.  20.     Leipzig,  1864. 
j  C.  G.  Khrenl»erg. 

Formation:  Cn'taceous. 
[  Location:  Mississippi  region. 
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Pleurocera  cotdeccena  n 


iaa.  Hep,  a«>l.  Su 


.    S.Tlin.lSSe.    T.BotOLti. 
nbavi'  Ibe  month  of  ButDD'g 

>  (Sohloth.)  Hill. 

ArkuiH^  for  1«8S,  Tol.  3, 

l«t  1-V,  To,Tb,  8-12,  laa;  pi. 

Little  Rock,  1B8S.    B.  T. 

>liifl;  Little  Hlwniri  tlTer, 


—  texftna  n.  s.  Ro«iner.    { 

T^«>Dt.  AhhUidl.  Vterter  Band. 
Til.  l[iiii),  flg.i   B.r1in,IBi 


PleuTomya  (Agaa.)'Oftbb.    <1869.) 

a«l.  But,  G*1.  PBlwffit.,  lal.  S,  p.  11«.    Pblla,, 
ia«9.    W.  M.  Osbb. 

(?)oailotta()tdsii.B.  WhiteATea. 

(1876.) 
Oeol.  Snr.  Cu.,  UeK  Vom.,  Tol.  1,  pt.  1,  pp. 
AT-M,  pi.  ;  Bg.  S.     HontTHl,  IITS.    J.  F. 
Whllruet. 

Loallun:  -IJuhd  ChtrlDtt?  leUod. 

oarlottensla  Wbiteavea.    (1889.) 

Oeol.  HDd  Nat.  Hiil.  Snr.  Oui.,  Oont.  Gu.  Fiile- 
t,  8,  I..  170. 


PuthikIIdd:  Jnrudr. 

Loi:aIloD  :  On  (up  ol  tbe  liifheit  hllli  two  nllea 
•oulb  of  Iho  Belle  Fonrdho  lirer,  ne«r  Bear 

—  pap7racea  n.  b.  Galib.    (1869.) 
Geol.  Siir.  tW.  P.loo.,1,,  rul.  i,  pp.  178.  17»,  pL 
»,  flu  M.    Phili.,  isas,    W.  H.  0>Ui. 

LiiMtlon    fom.nw,>o(Ur»k,  CW. 
aubcompreBBa  (Ueek)   Wbit«aTM. 


Hud  H.t  HUt  Sur 

r. 

.,  MeiFo-..™ 

3,  p.  M2,  pi.  M,  gg 

a. 

U«>tn>1,  uat. 

WhItHTei. 

LocnJIol,     Soulb»l,l,...fAllirordb»7. 

subcompreBsa  vnr.  oarlotteoBla 
Whites ves.    (1884.) 

Geol.  and  Nil.  Hln.  Sur.  C»n,,  Hot.  Fom.,  mI.  1, 
1.  3,  p.  m,  pi.  29,  llgi.  7,  7a.    Montre»l,  1884. 


J.  F.  Whlt«Tn 

■Lormilon    SoDllxid 


>t  Allirord  biT ;  eM  end  or 


FonnUlDD;  CnUceou. 

Location:  Sonlh  ildeof  Allirord  bif ;  eutiBdof 


F.  WliiteirtL 

aubcompreaaa  tm.  laavigata  Whit- 

FoniHilloB:  Cret4M0ia. 

ea\fH.     (iwl 

Geol.  ud  SU.  BIM.  Snr.  Cn..  Me^  F«i,  ,ol.  1, 

the  cut  end  of  Deitl'a  Isko,  Northwot  Terrl- 

pt.  3.  p.  S4B.  pi.  33.  Bg.  3.     Montn.1.  1881     J. 

F.  WtaiCeiTea 

-  leevlgata  u.  a.  Whttesvea.     (1887. ) 

rormntlon    Or^Urtoni 

0«l.  nnd  Net  Hlet  6ut.  Qm.,  toI.  2.  n.  Hr. 

I«rjilIoti    South  «Jootll»udiilnnd.    . 

IBSS,  .pp.  I,  p.  113  a    Montwl.  1687.    J.  F. 
FonMlioo;  Crctucnoiu. 

sntoelllptlca  (M.  &  H.)  Whiteavaa. 

(1878.) 

C«i.N.t..Tol.e,n.«r.So.T,p.Wt.    MoiHn.1. 

-  Itevigata  Whiteaves.     (1889.) 

Fonpnll™:  Joiwlc. 

a«!t,  »nJ  V.l.  IIW,  S.ir,  Co.,  Conl.  Cmn.  PM.- 
out..  ToU  1.  pt.  1,  p.  ISS.    MoBlnal,  1889.    J. 

aubelliptica  (M.  &  H.)  WhiteavM. 

T.  Whll<*.«. 

(1878.) 

GeoJ.Snr.C.n.;  Bep.  Prog,  for  1816-1877, p.  168. 

lj>™iion:  Noakneuniih  riTer,  nonhwort  end  of 

MonttMl,  1878.    4.  F.  Wiltcce.- 

FonntlloD :  Jumtic. 

-  nowtoni  n.  8.  Whitfield,     (ISn.) 

P.  S.  Oeogr.  ud  0»ol.  Snr.  Reckj  Mt.  Hsglo.i ; 

Prelim.  Bep.  Pileont..  Blnrk  Uille,  pp.  20,  21. 

(1878.) 

WMh.,  1877.     B.  P.Whltneld. 

Cnn.  NM..tol8,  ii.«r.  No.7,p.40«.    Moni™!, 

rormUIOD :  JniHilc 

1878.    J.  F.  Whiten* 

FomiMion :  Jnni^. 

LecUlon :  Bigatltt  lake  ud 
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Pleuromya — Continned. 

nnionidea  (Roemer  sp.)  Whitoaves. 

(1878.) 

Qeo\.  Sur.  Can.,  Hep.  Pcog.  for  187ft-1877,  pp.  156, 
166.    Montreal,  1878.    J.  F.  Wliiteavea. 

Formation:  Jaraoic. 

Location:  Signtlat  lake  and  Iltacyouco  rirer,  Brit- 
ish Columbia. 

Plaurotoma  (Lam.)  Shniuard.    (1861.) 

Proc.  Boet.  8oc.  Nat.  Hift,  rol.  8, 1861-1862,  p.  197. 
Beaton,  1862.    B.  F.  Shumard. 

minor  n.  8.  E.  &  S.    (1857.) 

Trans.  Acad.  Sci.,  St.  Louis,  rol.  1,  1860-18^0,  pp. 
40,  41.  St.  Louis,  1866-1860.  Sraus  &  Shu- 
mard. 

Formation:  Cretaceous. 

Location:  Horeau  and  Grand  riTen. 

mullicaenaia  n.  8.  Gabb.    (1860.) 


Proc.  Acad.  Mat.   Sci.,  Phila.,  for  1860.   p.  95, 

pi.  2,  flg.  8.     Phila..  1861.     W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  MuIIica  hill,  N.  J. 

tezana  n.  a.  Shnmard.    (1861.) 

Proc.  Boet.  Soc.  Mat.  Hist.,  toI.  8, 1861-1862,  p.  197. 

Boston,  1862.     B.  F.  Shumard. 
Formation  :  Cretaceous. 
Location  :  Near  Bed  river,  Lamar  county,  Tex. 

Pleurotomaria  (Def.)  Shaniard.    (1861.) 

Proc.  Boet.  Soc.  Nat.  Hi^t.,  vol.  8, 1861-1862,  p.  108. 
Boston,  1862.    B.  F.  Shumard. 

auatinenais  n.  s.  Shumard.    (1861.) 

Proc  Bost.  Soc.  Mat.  Hist,  toI.  8, 1861-1862,  p.  198. 

Boston,  1862.    B.F.  Shumard. 
Formation:  Cretaceous. 
Location:  Near  Austin,  Tex. 

rhodani  (d»Orb.)  Eiohwald.    (1871.) 

Geogr.  Paleont.  B«>merk.  Halb.  Mang.  aleutischen 
luifein,  p.  119.  St.  Petersburg,  1871.  £.  £icb- 
wald. 

.Formation:  Crotaceous. 

Location:  Kadiak  island,  Alaska. 

akidegatenaia  n.  8.  Whiteavea. 

(1876.) 

Geel.  Sur.  Can.,  Mes.  Foes.,  vol.  1,  pt.  1,  pp.  51- 
63,  pi.  9,  figs.  6,  6a.  Montreal,  1876.  J.  F. 
Whiteavee. 

Formation:  Cretaceous. 

Location:  Queen  Charlotte  islands. 

akidegatenaia  Whiteaves.    (188-1.) 

Geol.  and   Nat.  IHst.Sur.  Can.,  MeK.  Foes.,  vol.  1, 
pt.  .3,  p.  249.    Montreal,  18«4.    J.F.  Whiteaven. 
Formation:  Cretaceoua. 
Location:  South  side  of  Maud  island. 

sp.  undet.  Ruemer.     (1849.) 

Texas,  p.  414.     Bonn,  1849.    F.  Roemer. 

Formation:  Cretaceous. 

Location:  Waco  camp,  near  New  Braunfels,  Tox. 

sp.  undet.  Roemer.     (1852.) 

Kn'uh-  von  Tex.,  p.  39.     Binin,  18.12,     F.  Iloemer. 
Koriiiiitioii  :  Cretaceous. 

L^Nutioii:  Foni  uf  thi:  Guadalupe,  near  New 
Braunfr-lf*.  Tex. 

Bull.  102 16 


Pleurotomaria — ContiDned. 
sp.  uudet.  Koemer.     (1852.) 

Kreide  von  T«x.,  p.  39.    Bonn,  1852.    F.  Roemer. 

Formation:  Cretaceous. 

Location:  Waco  camp,  on  the  Guadalupe,  above 
New  Bruunfcls,  Tex. 

8p.  nndet.  Haughton.    (1856.) 

Jour.  Koy.  Dublin  Soc.,  vol.  1,  No.  4,  p.  246,  pi. 

9,  fig.  8.     Dublin,  18ft8.    S.  Haughton. 
Formation:  Jurassic. 
LocaUon:  Point  Wilkie,  Prince  Patrick^s  land. 

?Gabb.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4,2d  ier.,185S- 
1860,  p.  307,  pi.  48,  flg.  28.     PhiU.,  1858-1860. 
W.  M.  Gabb. 
Formation:  Triamic? 
Location:  liath  county,  Ya. 

Plicatida  (Lam.)  Morton.    (1834.) 

Synop.  Org.  Rem.  Cret.  Gr.  U.  S.,  p.  62.  Phila., 
1834.    S.  G.  Morton. 

arenaria  d.  s.  Meek.    (1876.) 

Rep.  Expl.  Exped.  Santa  Fe,  N.  Hex.,  to  Junction 
of  Grand  and  Green  rivers,  pp.  126, 127,  pi.  I,  flgs. 
5a-/!.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Covero. 

hydrotheca  n.  8.  White.    (1876.) 

Rep.  Geol.  UinU  Mts.,  p.  113.     Wash.,  1876.    C. 

A.  White. 
Formation:  Cretaceous. 

Location:  Head  of  Water  pocket  canyon,  south- 
ern Utah. 

hydrotheca  White.    ( 1879. ) 

Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 
Terr.,  p.  279,  pi.  6,  figs.  3«,  6.  Wash.,  1879. 
C.  A.  White. 

Formation:  Cretaceous. 

Location:  Head  of  Water  pocket  canyon,  south- 
ern Utah. 

incougraa  n.  s.  Conrad.    (1857.) 

Rep.  U.  S.  and  Mex.  Bound.  Sur.,  vol.  1,  pt.  2,  p. 

153,  pi.  6,  flgs.  10a,  b.    Wash.,  1867.     T.  A. 

Conrad. 
Formation:  Cretaceous. 
Location:  [Texas.] 

perimbricata  n.  s.  Gabb.    (1809.) 

Am.  Jour.  Conch.,  vol.  5,  Phila.,  1869,1870,  pp. 

16,17,  pi.  6,  flg.  15  a,    Phila.,  1870.   W.M.Gabb. 
Formation:  Jurassic. 
Location:  Volcano,  about  thirty  miles  southeast 

of  Walker's  lake,  Nev. 

placunea  ?  rd'Orb.)  Hill.     (1889.) 

Geol.  Sur.  Tex.,  Bull.  No.  4,  p.  7.     Austin,  1889. 

B.  T.  Hill. 
Formation:  (Cretaceous. 

Location:  Wa»hita  beds  Arom  Fort  Worth  to 
Donii^on,  Tex. 

aaffordi  n.  s.  Conrad.     (1860.) 

Juur.  Acad.  Nat.  Sci.,  Phila.,  vol.  4,  2d  avr.,  1858- 
IHCO,  p.  28:i.  pi.  46,  tig.  34.  Phila.,  1858-1860. 
T.A.C<»iiriul. 

Ftimmtioii:  ( 'rrttu'i'oui. 

Location:  TeuutwsMw 
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Plicatula — Continaed. 

tetrica  n.  s.  Conrad.     (1860.) 

Jour.  Acad.  Nat.  Sci.,  Pbila.,  vol.  4,  2d  wr.,  1858- 
186Q,  p.  283,  pi.  46,  fig.  26.  Phila.,  1858-1860. 
T.  A.  Conrad. 

Formation:  OrotaceouB. 

Lixsatlon:  Tippah  coanty,  Mias. 

urticosa  n.  b.  Morton.     (1834.) 

Synop.  Org.  Bern.  Cret.  Gr.  U.  S.,  p.  6'2,  pi.  V\  fig. 

2.    Phlla.,  1834.    S.  G.  Morton. 
Tormation:  Crotaceoua. 
Location:  New  Jersey  and  Alabama. 

urticoBa  (Mort.)  Whitfield.    (1885.) 

Hon.  U.  8.  Geol.  Sur.,  vol.  9,  p.  61,  pi.  9,  figs.  1,  2. 

Wash.,  1885.     B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Freehold  and  Holmdel,  N.  J. 

variata  n.  s.  Gabb.     (1864.) 

Geol.  8ur.  Cal.  Palbont.,  vol.  1,  p.  203,  pi.  26,  fig. 

190,     Pbila.,  1864.    W.M.Gabb. 
Formation:  Cretaceous. 
Location :  Battle  creek,  Shasta  county,  Cal. 

PUopUcB  n.  g.  G.  <&  H.    (1862.) 

Jour.  Acad.  Nat  8ci.,  Phila.,  vol.  5,  2d  ser.,  1862, 
1863,  p.  150.     Phila.,  1862-1863.     Gabb  &  Horn. 

sagena  n.  s.  G.  &  H.    (1862.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  5,  2d  ser.,  1802, 
1863,  pp.  150, 151,  [pi.  20],  fig.  34.  Phila.,  1862, 
1863.     Gabb  &  Horn. 

Formation:  Cretaceoun. 

Location:  Timber  creek,  and  near  Mullica  hill, 
N.J. 

sagena  (G.  &  H.)    Cook.    (1868.) 

Ann.  Bep.  Geol.  Snr.,  New  Jersey,  for  1868,  p. 

376,  fig.  — .    Newark,  1868.    G.  U.  Cook. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

Pollicipea   mazimua    (Sow.)    Credner. 
(1870.) 

Zeitsch.   Deutscb.  Geol.   Ges.,  Band  22,   p.  241. 

Berlin,  1870.    H.  Credner. 
Formation:  Cretaceous. 
Location:  Turtle  hill,  N.  J. 

Polorthus  n.  g.  Gabb.     (1861.) 

Proc.  Acad.  Nat.  Sci.,  Phlla.,  for  1861,  pp.  306, 
36^.     Phila.,  1862.     W.  M.  Gabb. 

axnericana  Gabb.    (1861.) 

Proc.   Acad.  Nat  Sci.,  Phila.,  for  1861,  p.  367. 

PhiU.,  1862.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Alabama  and  Mieslssippi,  Timber  creek, 

N.J. 

« 

americanua  Gabb.     (1872.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1872,  pp.  260- 

262,  pi.  8,  fig.  8.    Phila.,  1872.     W.  31.  Gabb. 
Formation:  Cretaceous. 
Location:  [New  Jersey.] 

tibialis  (Morton  sp.)  Gabb.     (1872. ) 

Pror.   Acad.  Nat.   Sci.,  Phila.,  ftr  lh72,  pp.  259- 
2r>2,  pi.  8,  flK«- 1-7.     Phila.,  187'i.     W.  M.  Gabb. 
F<»riiiatiou:  Cretaceous. 
Location:  New  JaxMjr. 


Polymorphina  ( d'Orb. )  Reuse.    ( 1861 . ) 

Malli.-Naturw.Cl.  Kaiftcrl.  Akad.Wiw.  Sitzuugsb., 
18C],  Band  xLiv,  p.  :i38.  Wien,  1862.  A.  E. 
BeuBS. 

subrhombica  n.  s.  Reuss.     (1861.) 

Math.'Naturw.CI.  KaiM>rl.  Akad.  Win.  Sitzungsh., 

1861,  Band  xliv,  p.  339,  Tat  Tii,  fig.  3.     Wicn, 

1862.  A.  £.  Btiuss. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

Polynema  n.  subgen.  Conrad.    (1875.) 

Kep.  Geol.  Sur.,  N.  C,  vol.  1,  Bal^igli,  1875.  W. 
C.  Kerr.    A  pp.  A,  p.  4.    T.  A.  Courad. 

Pol3rrhytis  n.  snbgen.  Meek.     (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  532.  Wash., 
1876.    F.'B.  Meek. 

Popanoceras  mcconnelli    n.  s.  Whit- 
eaves.     (1889.) 

Geol.  and  Nat  Hist.  Snr.  Can.,  Cont.  Can.  Pale- 
ont.,  vol.  1,  pt.  2,  pp.  138-140,  pi.  18,  figs.  2,2ii, 
b,  3,  3a.     Montreal,  1889.     J.  F.  Whiteaves. 

Formation:  Triassic. 

Location:  Llard  river,  about  twenty-five  miles 
below  Devil's  Portage,  Canada. 

Portlandia  (snbgen.      Morch.)      Meek. 
(1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  107.  Wash., 
1876.     F.  B.  Meek. 

Posidonia  ovata  n.  s.  Lea.    (1856.) 

Proc.   Acad.   Nat  Sci.,   Phila.,  for  1856,  p.  78. 

Phila.,  1857.     Isaac  Loa. 
Formatiuu:  [Triassic]. 
Location:  Phueuixvillc,  Pa. 

parva  n.  s.  Lea.    (1856.) 

Proc.  Acad.  Nat.    Sci  ,  Phi  la.,  for   1856,  p.  78. 

Phila.,  185G.     InRac  Ijt-a. 
Formation:  [Triavsicj. 
Location:  Phoonixville,  Pa. 

Posidonomya  blatchleyi  n.   s.    Gabb. 

(18bU) 

Am.  Jour.  Conch.,  vol.  5,  Phila.,  1869-187",  pp. 
13, 14,  pi.  6,  fig.  12.     Phila.,  1870.    W.  M:  Gabb. 
Formation:  Triasisic. 
Location:  New  paw,  west  of  Austin  [Nev,]. 

daytonensis  n.  s.  Gabb.    (1^64  ) 

Geol.  Sur.  Cal.  Paleont,  vol.  1,  pp.  3i,  33,  pi.  6, 

fig.  3*J.     Phila.,  1864.     W.M.Gabb. 
Formation:  Triassic. 
Location:  Khlorado  canyon,  Nev.,  near  Dayton. 

staUa  n.  s.  Gabb.     (1864.) 

Geol.  Sur.  Cal.    Paleont.,  vol.  1,  p.  32,  pi.  6,  fig. 

31.     Phila.,  1864.     W.  M.  Gabb. 
Formation:  Triaieric. 
Location:  Star  cauyou,  Humboldt  mining  region, 

Nev. 

? Lyell.     (1847.) 

Quart.  Jour.  Geol.  Su<-.   lidiid.,  vol.  3,  p.  275,  fig. 

6a.     Loudon,  1847.     C  Lyell. 
Formation:  Jurassic?  [Triawlcj. 
Location:  Near  Blackheath,  Va. 
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Poaidonomya — Continaed. 
(Bronn.)  Gabb.     (1864.) 

Geol.  Sur.   Cal.  Paleont.,   toI.-I,  p.  32. 
1864.    W.  M.  Gabb. 

8p.  nndet.  Ramirez.    (1880.) 


PhiU., 


Ad.  MiD.   Fomeato  Bep.  Hex.,  Tomo  3,  p.  656, 

LtLxa.  1,  flg.  2.    Mexico,  1880.    8.  Bamires. 
Formation:  Cretaceous.  [?] 
Location:  Sierra  Mojada,  Mexico. 

Potamides  (Brongn.)  Gabb.    (1864.) 

Geol.  8ar.  Gal.  Paleont.,  toI.  1,  p.  130.  Pliila., 
1864.     W.  M.  Gabb. 

diadema  n.  8.  Gabb.    (1864.) 

Geol.  Sur.  Gal.  Paleont.,  toI.  1,  p.  130,  pi.  20,  fig. 

85.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  UretacenuB. 
Location:  North  fork  of  Cottonwood  creek,  Gal. 

tenuis  n.  8.  Gabb.    (1864.) 

Geol.  8ur.  Cal.  Paleont.,  rol.  1,  pp.  130, 1.31,  pi.  20, 
flg.  86.     Phila.,  1864.     W.  M.  Gabb. 

Formation  :  Crctaceoui. 

Location:  Pence's  ranch,  twelve  miles  north  of 
Oroville,  Butte  county.  Cat. 

tenuis  (Gabb)  Whiteaves.    ( 1879. ) 

Geol.  8ur.  Can.,  Mes.  Foes.,  vol.  1,  pt.  2,  p.  121,  pi. 
K,  figs.  8,  8a,  h.  Montreal,  1871).  J.  F.  Whit- 
eaves. 

Formation  :  Cretaceous. 

Location:  Northwest  side  of  Denman  island, 
southwest  side  of  Denman  island,  Sucia  islands. 

tenuis  var.  nanalmoeusis  n.  var. 

Whiteaves.    (1879.) 

(;eol.  Sur.  Can.,  Mes.  Fuss.,  toI.  1,  pt.  2,  pp.  121, 
122,  pi.  16,  figs.  9,  9a.  Montreal,  1879.  J.  F. 
Whiteaves. 

Formation :  Cretaceous. 

Location:  Northwest  side  of  Hornby  Island,  Nan- 
aimo  river,  Vancouver  islaud. 

Piionocyclus  n.  g.  Meek.    (1876.) 

Rep.  U.  8.'  Geol.  Sur.  Terr.,  vol.  9,  n*.  452-465. 
Wash.,  1876.     F.  B.  3Ieek. 

typical  Meek.     ( 1876. ) 

B«-p.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  p.  453.  Wash., 
1876.     F.  B.  Meek. 

?  macombl  n.  8.  Meek.    (1876.) 


Uep.  Iflxpl.  Exped.  Santa  Fe,  N.  Mex.,  to  junction 
of  Grand  and  Green  rivers,  pp.  132,  LU,  pi.  2, 
figs.  3a-^/.     Wash.,  1876.     F.  B.  Meek. 

F<irmati(>n:  Cretaceous. 

Location:  Banks  of  Canadian. 

—  wyomlngensls  (Meek)  Whitfield. 
(1880.) 

Bep.  Geol.  Black  Hills  of  Dak.,  pp.  440,  441,  pi. 

14,  figs.  1-3.     Wash.,  1880.     B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  On  the  east  fork  of  Beaver  creek,  near 

Gamp  Jenney,  Black  hills. 

—  wyomlngensls    (Meek)    White. 
(1883.) 

Twririh  Ann.  Bep.  U.  8.  Geol.  and   Geogr.  Sur. 

Terr,,  pt.  1,  pp.  36,  IM".,  pi.  15,  ligH.  la-t.  Wash., 

IBKi.    C.  A.  White. 
Formation:  Oetaceous. 
Location:  Valley  of  Medicine  Bow  rivar,  Wyo. 


Piionocyclus — Continued. 

(Prionotropls)  woolgarl  ( M  a  n  t . 

8p.)  Meek.    (1876.) 

Bop.  IT.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  455-457,  pi. 

7,  flgs.  la-A,  pi.  6,  flg.  2.     Wash.,  1876.     F.  B. 

Meek. 
Formation:  Cretaceous. 
Location:  Southwest  base  of  the  Black  hills,  Dak.; 

northeastern  Nebrikska;  Drift  of  northwestern 

Iowa;  New  Mexico;  eight  miles  north  of  Fort 

Lyon,  Colo. 

Prionotropls  n.  sabgen.  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  p.  453.   Wash., 
1876.    F.  IT.  Meek. 

Proropcrus  obtusus  Ehrenberg.  (1854.) 

Mikrogeologie,Taf..'i2,  flgs.  23, 24  ?  Leipzig,  1854. 

C.  G.  Ehrenberg. 
Fonnation:  Cretaceous. 
Location:  Mississippi  region. 

Protocardla  eubgen.  Conrad.  (1855.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1854, 1855,  p.  266. 
Phila.,  1866.    T.  A.  Conrad. 

(8ubgen.  Bey  rich)  Conrad.    (1857.) 

Bep.  U.  8.  and  Mex.  Bound.  Sur.,  vol.  1,  pt.  2,  p. 
149.     Wiwh.,  1857.    T.  A.  Conrad. 

(Heyrich  typical)  Meek.    (1876.) 

llf'p.  U.  8.  Gi*ol.  Sur.  Terr.,  vol.  9,  p.  172.    Wash., 
1876.    F.  B.  Meek. 

subgen.  Meek.    (1876.) 

Bop.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  216.  Wash., 
1S76.    F.  B.  Meek. 


-  borealls  n.  8.  Whiteayes.    (1885.) 

Geol.  and  Nat.  Hist.  Sur.  Can.,  Cont.  Can.  Paleont., 
vol.  1,  pt.  1,  pp.  41,  42,  pi.  6,  flgs.  1,  la,  2,  2a,  3. 
Montrottl,  1885.    J!  F.  Whiteaves. 

Formation  :  Cretaceous. 

Location  :  St.  Mary  river,  near  its  Junction  with 
the  Belly  river;  St.  Mary  river,  west  of  McLeod 
Benton  trail;  South  Saskatchewan,  opposite 
Swift  Current  creek  ;  three  miles  north  of  Boas 
conlee,  near  Irvine  station,  on  the  Canadian 
Pacific  railway,  Canada. 

-  boreaUs  Whiteaves.     (1889.) 

Geol.  and  Nat.  Hist.  Sur.  Can.,  Cont.  Can.  Paleont, 

vol.  1,  pt.  2,  p.  177.    Montreal,  1889.    J.  F. 

Whiteaves. 
Formation:  Cretaceous. 
Location:  "The   Nose,"  township  27,  range  8, 

west  of  the  fourth  principal  meridian.  Northwest 

Territory. 

-  n.  8.  oarolinensls  Conrad.     (1875.) 

Bep.  Geol.  Sur.  N.  C,  vol.  L    Baloigh,  1875.  W. 

C.  Kerr.     App.   A.,  p.   7,  pi.  2,  fig.   21.     T.  A. 

Conrad. 
Formation  :  Cretaceous. 
Location  :  Snow  hill,  Greene  county,  N.  C. 

-  hillana  (?)  var.  Whiteaves.    (1889.) 

Geul.  and  Nat.   Hist.  Sur.  Can.,  Cont.  Can.  Pale- 

ont.,  vol.  1,  pt  2,  p.  169.  Montreal,  1889.    J.  F. 

Whiteaves. 
Fonnation:  I'retaceous. 
Lutatiou  :    Bocky  uiountains,  three  miles  north 

of  the  eatit  end  of  Devil's  lake,  Northwest  Ter> 

htury. 
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Protooardia — Continned. 

rara  (E.  &  8.)  White.     (1879.) 

Elerenth  Ann.  Rep.  U.  S.  Geol.  wad  6«0j;r.  Sor. 

Terr.,  p.  18S.    WMh.,  1879.    0.  A.  White. 
Formation:  OretacAous. 
Location:  Valley  of  Little  Thompson  creek,  Colo. 

ahumardi  M.  <&  H.     (1865.) 

Paleont.  Up.  Miisouri,  Smithiwn.  Cunt.  Knowl., 
Tol.  14,  No.  172,  pp.  08,  99,  flgii.  A  and  B,  text. 
Wash.,  1866.     Meek  A  Hayden. 
Formation:  JnraaBic. 
Lopation:  Southwest  boae  of  Black  hills. 

aubquadrata  (£.  db  S.  sp.)  White. 

(1879.) 

Eleventh  Ann.  Rep.  U.  8.  Geol.  and  Googr.  Sur. 

Terr.,  p.  183.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceons. 
Location:    Valley  of    Little    Thompson    creek; 

mouth  of  Saint  Vraios  creek,  Colo. 

aubquadrata  (£.  d^  S.)  Whiteaves. 

(1886.) 

Geol.  and  Nat.  Hist.  Sur.  Can.,  Cont.  Can,  Paloont., 
Tol.  1,  pt.  1,  p.  41,  pi.  6,  flgs.  4,  4a.  Montreal, 
1886.    J.  F.  WhiteaTSS. 

Formation:  Cretaceous. 

Location:  South  Saskatchewan,  opposite  Swift 
Current  creek  ;  BulKs  head,  about  twenty-two 
miles  west  of  the  west  end  of  the  Cypress  hills ; 
three  miles  north  of  Boss  coulee,  near  Irvine 
station,  on  the  Canadian  Pacific ;  four  miles 
sonth  of  Battle  river,  township  38,  between 
ranges  12  and  13,  west  of  fourth  meridian.  Can- 


—  aubquadrata  (E.  SlS.)  Whiteaves. 
(1889.) 

Geol.  and  Nat.  Hist.  Sur.  Can.,  Cont  Can.  Pale- 
ont., vol.  1,  pt.  2,  p.  177.  Montreal,  1889.  J. 
F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  Sounding  creek,  township  30,  range  8, 
west  of  the  fourth  principal  meridian.  North- 
west Territory. 

—  subaoitida  Meek.    ( 1876. ) 

Bull.  U.  S.  Geol.  and  Geugr.  Sur.  Terr.,  vol.  2,  No. 

4,  pp.  360,  361,  pi.  3,  figs.  4,  4a.    Wash.,  1876. 

F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  KomookB,  Vancouver  island. 

—  (Leptocardia?)  pertenuis  (M.  Sl 
H.)Meek    (1876.) 

Bep.  U.  a  Geol.  Sur.  Terr.,  vol.  9,  pp.  176,  177, 
figs.  13,14,  p.  176.     Wash.,  1876.    ¥.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Deer  creek,  on  the  North  Platte. 

—  (Leptocardia)  rara  (£.  &  S.  sp.) 
Meek.    (1876.) 

Rep.  U,  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  176,  pi.  17, 
flgn.  la-c.     Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Un  the  YelluWHtone  river,  one  hundred 
and  fifty  miles  above  its  mouth. 


Protocardia — Continaed. 

(Leptocardia)  aubquadrata  (E.  & 

S.  sp.)  Meek.     (1876.) 

Rep.  XT.  8.  Geol.  Sur.  Terr.,  vol.  9,  p.  175,  pi.  29, 

flgs.  8a-e.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Moreau  river,  Long  lake.  Fox  hills,  etc. 

(Protocardia)  aalinaenaia  Meek. 

(1876.) 

Rep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  174,  pi.  2, 

flgs.  13a-<;.     Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Twelve  miles  southwest  of  Saiina,  Kans. 

Protooardium  (Beyrioh)  Whitfield. 
(1885.) 

Mon.  U.  S.  Geol.  Sur,  vol.  9,  p.  136.  Wash.,  1885. 
B.  P.  Whitfield. 

hiUanuxn    (Sow.    sp.)    Whiteaves. 

(1884.) 

G«ol.  and  Nat.  Hist.  Sur.  Can.,Mes.  Fobs.,  vol.  1, 
pt.  3,  p.  228,  pi.  30,  fig.  6.  Montreal,  1884. 
J.  F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  East  end  of  Maud  island. 

acitulum  (Meek  sp  )   Whiteaves. 

(1879.) 

Geol.  Sur.  Can.,  Mes.  Foss.,  vol.  1,  pt.  2,  p.  155. 
Montreal,  1879.    J.  F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  Blunden  point,  'Vancouver  island,  two 
miles  and  a  quarter  and  two  miles  and  a  half 
up  the  Nanaimo  river;  Sucia  islands. 

sp.  nndet.  Whiteaves.     (1884.) 

Geol.  and  Nat.  Ui«t.  Sur.  Can.,  Mes.  Foes.,  vol.  1, 
pt.  3,  p.  250,  pi.  33,  flg.  6.  Montreal,  1884. 
J.  F  Whiteaves. 

Formation:  Cretaceous. 

Location:  South  side  of  Maud  island. 

Paammobia  (Lam.)  Whitfield*.    (1877.) 

U.  S.  Geogr.  and  Geol.  Sur.  Rocky  Mt.  Region ;  Pre- 
lim. Rep.  Paleont.  Black  Hills,  p.  24.    Wash., 
1877.    R.  P.  Whitfield. 

cancellato-aoulpta  n.  s.   Roemer. 

(1852.  ;i 

Kreide  vOn  Tex.,  p.  46,  Taf.  6,  figs.  10,  a,  b.  Bonn, 

1852.    F.  Roemer. 
Formation:  Cretaceous. 
Location:  Waterfall  of  the  Guadalu]M>  ))c1ow  New 

BfRunfels,  Tex. 

obacura  n.  s.  White.     (1889.) 

Bull.  U.S. Geol. Sur.,  No. 51,  p.61,i»l.  10,  flgs.  4-6. 

Wash,,  1889.     C.A.White. 
Formation :  Cretaceous. 
Location  :  Palace  camp  and  Carbonado,  Wash. 

?  prematura  n.  s. Whitfield.    (1877. ) 

U.  S.Geogr.  and  Geol.  Sur.  Rocky  Bit.  Region;  Pre- 
lim. Bep.  Paleont.  Black  Hills,  p.  24.  Wash., 
1877.    R.  P.  \>'hitfleld. 

Formation:  Jurassic. 

Location:  East  of  the  Belle  Fourche,  Black  hilla, 
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Psammobia — Continued. 

?  prematura  Whitfield.    ( 1880. ) 

Bcp.  Geol.  Black  Hills  of  .Dak.,  p.  'S!4^  pi.  6, 
fig.  31.    Waah.,  1880.    R.  P.  Whitfield. 

Formation:  JuraMic. 

Location:  East  of  the  Belle  Fonrche  rirer,  near 
Bear  lodge  butte,  Black  hills. 

Bp.  uudet.  Roemer.    (1849.) 

Tex.,  p.  407.    Bonn,  1849.    F.  Roemer. 

Formation:  Cretaceous. 

Location:  Waterfall  near  New  Braunfels,  Tex. 

Paeudobuccinum  n.  g.  M.  &,  H.    (1857.) 

Proc.  Acad.  Nat.  8ci.,  Phila.,  for  1867,  p.  140. 
Phila.,  1868.    Meek  A  Hayden. 

nebrascenae    (M.   d&  H.)    Meek. 

(1876.) 
Bep.  U.  S.  Geol.  Sor.  Terr.,  toI.  9,  pp.  3i>0,  351,  pi. 

31,  figs.  Ra-d.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Moreau  river. 

nebraacensls  M.  &  H.    (1857.) 

Proc.  Acad.  Nat.  Scl.,  Phila.,  for  1857,  pp.  140, 
141.    Phila.,  1858.     Meek  A  Uayden. 

Formation:  Cretaceous. 

Location:  Moreau  trading  post  and  Fox  hills, 
Nebr. 

nebrascenae  (M.   &,  H.)  White. 

(1879.) 
Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  &ur. 

Terr.,  p.  186.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Valley  of  Little  Thompson  creek,  Colo. 

Fseudooardla  n.  g.  Conrad.     (1866.) 

Am.  Jour.  Conch.,  vol.  2,  p.  103.  Phila.,  1866. 
T.  A.  Conrad. 

Pseudooidaria    aaasaurei    (de    Loriol) 
Cotteaa.    (1890.) 

Bull.  Soc.  Geol.,  France,  3d  ser.,  toI.  18,  p.  294. 

Pariif,  1890.  Cotteau. 
Formation:  Cretaceous. 
Location:  San-Juan-Raya  (Pnrbla),  Blexico. 

Fseudodiadema  n.  g.  Desor.     (1858.) 

Synop.  Echinoides  Foes.,  pp.  63,  64.  Parin  and 
Wimbadc.  1858.     E.  Desor. 

diatretxun   (Morton    sp.)  Desor. 

(1858.) 
8ynop.  Echinoides  Fobs.,  p.  73.    Paris  and  Wies- 

iMidc,  1K58.     E.  Desor. 
Formation:  Cretaceous. 
liOcation:  GloncesterRhiro,  N.  J. 


tezanmn    (Roemer    sp.)    Desor. 

(1858.) 
Syntip.  Echinoides  Foss.,  p.  72.    Paris  and  Wies- 

bade,  1858.     E.  Desor. 
Formation:  Cretaceous. 

Location:  Frodorickiiburg  and  San  Saba  valley, 
Tex. 

PaeudoUva  (Swains.)  Gabb.     (1864.) 

Geol.  Sur.  Cal.   Paleont,  vol.  1,  p.  99.    Phila., 
1864.    W.M.Qabb. 


PBeudoliva—Continned. 

lineata  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont.,  vol.1,  p.  99,  pL  18,  fig. 

52.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Northeast  of  Martinex,  Cat 

volataefprmia  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  1,  p.  99,  pi.  28,  fig. 

212.    Phila.,  1864.     W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Near  Fort  T<>Jon,  Cal. 

Paeudomelania  (?)  sp.  -undet.    Whit- 
eaves.    (1876.) 

Oeol.  Sur.  Can..  Mea.  Foes.,  vol.  1,  pt.  1,  pp.  49,  60. 

Montreal,  1876.    J.  F.  Whiteaves. 
Formation:  Cretaceous. 
Location:  Queen  Charlotte  island. 

Paeudomonotia  (Bronn.)  Whitfield. 

(1880.) 
Rep.  Geol.  Black  Hills  of  Dak.,  p.  364.    Wash., 
1880.    R.  P.  Whitfield. 

(Eumicrotia)  cnrta    (Hall)   Whit- 
field.   (1880.) 

Rep.  G«ol.  Black  Bills  of  Dak.,  pp.  364-356,  pi.  3. 

figs.  20-25.    Wash.,  1880.     R.  P.  Whitfield. 
Formation:  Jurassic. 
Location:  Two  miles  south  of  the  Belle  Fourche 

river,  near  Bear  Lodge  butte;  on  Beaver  creek; 

on  Red  canyon  creek,  near  the  Cheyenne ;  and 

in  Redwater  valley,  Black  hills. 

(Eumicrotia)  orbiculata  n.  s.  Whit- 
field.   (1877.) 

U.  8.  Geogr.  and  Geol.  Sur.  Rocky  Mt.  region; 

Prelim.    Rep.   Paleont.,    Black  Hills,  p.    17. 

Wash.,  1877.     R.  P.  Whitfield. 
Formation:  Jurassic. 
Location:  Redwater  Valley,  Black  hills.  Dak. 

(Eumicrotia)  orbiculata  Whitfield. 

(1880.) 

Rep.  Geol.  Black  Hills  of  Dak.,  pp.  366,  367,  pi. 
3,  figs.  17-19.      Wash.,  1880.     R.  P.  Whitfield. 
Forniatiou:  Jurassic. 
Location:  Redwater  valley,  Black  hills. 

Paeudonautilua  n.  subgeu.  Meek.  (1876.) 

Rep.  U.  8.  Oeol.  Sur.  Terr.,  vol.  9,  p.  491.  Wash., 
1876.     F.  B.  Meek. 

Paeudoptera  n.  snbfi:en.  Meek.    (1876.) 

Rep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  p.  29.  Wash., 
1876.     F.  B.  Meek. 

Pailomya  (subgen.  Meek)  White.  (1874.) 

Ih-elim.  llep.  Geogr.  and  Geol.  Expl.  and  Sur. 
west  of  one-hundredth  meridian.  G.  M. 
Wheeler,  p.  26.     Wiw«h.,1874.     C.A.White. 

Pteria  (ScopoU)  M.  <&  H.    (1865.) 

Taleont.  Tp.  Mimouri,  Smithnon.  <k>nt.  Kuowl., 
vol.  14,  No.  172,  p.  79.  Wash.,  1865.  Meek  A 
1 1  ay den. 

gaatrodea  (Meek)  White.    (1879.) 

Eleventh  Ann.  Itep.  U.  8.  Geol.  and  Geogr.  Bar. 

Terr.,  p.  234.     Wash.,  1879.     C.  A.  White. 
Formation:  Cretaceous. 
Location:  Coalville,  Utah. 
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Ftoria— Continned. 

hardeiii<H.  A,1S.)U 


-  hKydenl  (H.  &,  M.)  White.     (1ST9.) 


ipDB<Mort.)  Whitfield.  118S5.) 
V.  8. 0«1.  Sot.,  ioI.  «,  pp.  W,  TO,  pi.  14,  Kg. 
Wuh.,  ISSS.    B.  P.  WhltDcld. 


UnculfonnU  (E.   &  8.   ep.)  Heek. 

(I8T6.) 

B^.  D.  8.  G«ol.  Sdt.  Tarr..  to).  S,  pp.  33.  33.  pi. 
la,  llgi.  Ifl-d.    Wub.,  18TS.    F.  B.Herii. 


LoutlDD:  Fuall  tidgr.  Colo, 

—  UngulfbrmlB(E.  &  8.)White.  (1879.) 

Klnmlb  Ann.  B»p.  U.  8.  Oool.  ud  Gtogr.  Bur. 

tmt.,  p.  197.  Wuh,,  ten.  c.  A.  whiiT. 

FomutloD:  Cnlvreoai. 

Location:  Bear  creek,  nau  Uon1»D.  Colo. 


liiigutfonms(E.&8.)Whitfleld. 
(1880.) 
Bap.  a«l.  BiKk  Bilk  or  Dik., pp.  384,  MS.pl.  T, 
flKi3,a    Wub.,18Ba.    B.P.Wbl1fliild. 

LmllDD:  Ob  tba  Sonth  fork  ot  tha  Chajanna 

rork.  Black  hUlL 

-^lliiEiiUbrmlB(E.  &8.sp.)WbiteavBa. 
(1885.) 

Gwl.atidNat.  HIM.  8nr.  Can.,  Cool.  Uu.PalaODt, 
TDl.  1,  pL  1,  p.  SL     Hontnal,  ISU.    J.  F. 


L<K*lloii:  ElboH  of  ^.uth  3a*atchtwan;  South 
a-u,l..rrl,,.».„,  nrtc.'n  .nllai  WMl^f  8»lfl  Ciir- 
xvDt  v*ak;  Bnir*  head,  abuul  Iwaut^-two 
Bill*  wart  of  tha  wwl  and  uf  iha.:jpr*w  hllli 

■tatioii,    OS    Ui*    Canadlaa     PkUc   nilvaj. 


Pt«ria — Cod  t  i  n  ued. 

UaEDlfonaia  var.  anbglbboBa  n. 


liuguiformlB    rar.   snbgibboaa 
(Muek)  Wbiteavea.     (1889.) 
On.l.  and  N.I.  Hint.  Snr.  Can.,  Cout  Can.  Pal^ 
onl.,  TOl.  I.  pi,  2,  [i.  1T4.     Monlraal,  1883.     J. 
r.  WhiUaTta. 

LocadoD:  Ballla  rlrer,  Iixrnitalp  4«,    nnga   i, 

wed  Teirllorj'. 

—  navloula  n.s.  Whitfield.    (1885.) 

Hon.  r.  S.  (Jiiul.Biii,.Tol. 'J,  p(,.TO,Ji,pl.  14,Bg. 
S.    Waih.,l(S.i.    B.  J>.  WhIlflelJ. 

l.callon:  Hajai.iitlrM,  N. J. 

parkanaia  White.     (1879.) 
Et.vontliAnn.  B^p,  U.  8.  Gaol,  and  Oeogr.  Sur. 
Terr.,  pp.   2M,  WO,  pL  S,  flg.  3*.    Wa.L.,  ins. 
C.  A.  Wlilu. 

Lor»lj™:SonthofflnilliiriT«-,  Middle  p«rk,CBlo, 

petroaa  (L'oii.   Whitfield.    (1885.) 

Hun.  V.  8.  Qanl.  Bur.,TDl.  9,  pp.  33. «»,  pi,  14,  flg. 


?  MabllltatiB  D.B.  White.    (1883.) 
Tvalfth  Ann.  Bap.  U.  8.  Gaol,  and  Gtogt.  Snr. 
Tan.,  pt  1,  p.  16,  pi.  17,  Ig.  So.    Wadi.,  1883. 
C.  A.  Whlta. 


locilun.  Collin  innolj.  Tax. 

(Oxytoma)   comeulUaDa  (d'Otb.) 
Whitesvea.     (1889.) 
Gvol.  and  Hal.  IIi*1.  8Dr.  Can.,  Cont.  Cau.  Pata- 

oBt.  TOl.  l,pL2.  pp.  n;6,i.i;  j,i.:ii.iig,,i.i,^(,. 

Hunlreal,  IBM.    J.  F.  WblwaiH. 

llicei..l.-udofP<..(ribk.,Sorfhw™iTfrrliwr 
(OzytaniB  eiectaTi.    White.  (1880.) 

1880.    ttmllLxm,  UIk.  CalL,  lol.  ^     Waab!) 
ISS3.    C.A.WhlM. 


Terr.,  pp.  M0,ajl,pl.l0.0g.lii.    Waah.,] 
C.  A.  White, 

LocaUou:  CsalTllla,  Utah, 


BOTLK.] 
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Pteria — Continued. 

(Ozytoma)  munsteri  (Bronn)  Meek. 

(1864.) 

Check  Li8t  Inyert.  Foes.  N.  Am.Cret.  and  Jur.* 
Smithfon.  Mine.  ColJ.,  rol.  7,  No.  177,  p.  3'J* 
AVasli.,  IfQi.    F.  B.  Meek. 

FomiatioD:  Jura»«io. 

Location:  Dakota;  Idaho. 

(Ozytoma)    mansteri    (Goldf.) 

M.  <feH.    (1865.) 

Paleont.  Up.  Miiwouri,  Soiithson.  Cont.  Knovrl., 
Tol.  14,  No.  172,  pp.  80,  Sl.fign.  A  and  B,  text. 
Wash.,  1866.    Meek  &  Hayden. 

Formation:  Jurassic. 

Location:  Wind  river  valley.  Dak. 

(Ozytoma)  nebrascana  <E.  Sl  S.) 

Meek.     (1876.) 

Kcp.  U.  S.  Geol.  8ur.  Terr.,  vol.  9,  pp.  :«-36,  pi. 

U,  :w>,  b;  and  pi.  28,  flg.  11.     Wash.,  1876.     F. 

B.  3Ieek. 
Formation:  Cretaceous. 
Locution:  Fox    hills,  Moreau  river,  South  Fork 

of  the  <?ticyenne,  Blilk  rivor  above  Fort  Union, 

and  on  the  Yellowstone. 

(Ozytoma)  nebrascana  (£.  &  S.) 

White.     (1879.) 

Eleventh  Ann.  Rep.  U.  8.  Geol.  and  Geo^r.  Sur. 
Terr.,  p.  ItW).     Wash..  1879.    C.  A.  White. 

(Ozytoma)  nebrascana  (£.  <&  S.) 

Whitfield.     (1880.) 

Rep.  Geol.  Black  Hills  of  Dak.,  pp.  385,  386,  pi. 

7,  flg.  4.     Wash.,  188U.     R.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Sage  creek,  BUck  hills. 

(Ozytoma)  nebrascana  (E.  <&  S.) 

Whiteavee.    (1885.) 

Geol.  and  Nat.  ilist.  Sur.  Can.,  Cont.  Can.  Palo- 

ont.,  vol.  1,  pt.  1,  p.  31.     Montreal,  1885.     J. 

F.  Whiteavos. 
Formation:  Cretaceous. 
Location:  "South  Branch  of  the  Saskatchevran ;" 

South    Saskatchewan   opposite   Swift    Curreut 

crvek,  Canada. 

(Ozytoma)  nebrascana(E.  &,  S.  8p.) 

Whiteaves.     (1885.) 

Geul.    and    Nat   Hist.    Sur.  Can.,    Cont.    Can. 

Paleont,  vul.   1,  pt.  2,  p.  56.     Montreal,  1885. 

J.  F.  Whiteaves. 
Formation:  Cretaceous. 
Location:  Milk  river  ridge,  Canada. 

(Ozytoma)  nebrascana  (E.  «fc  S.) 

Whiteaves.    (1885.) 

Geol.  and  Nat.  Hist.  Sur.  Can.,  Cont.  Can.  Pale- 
ont., vol.  1,  pt.  1,  p.  79.  Montreal,  1885.  J. 
F.  Whiteaves. 

Formation:  ('retaceous. 

I^Kration:  Ro<-ky  spring  ridge,  near  MacT<eo<l- 
Bt'ntoB  trail;  Milk  riv^r,  al>out  three  miles 
west  of  crossing  of  MacLeod- Benton  trail;  and 
wt«t  flank  of  West  Butte,  Mont.,  in  the  sw(>et 
grass  hills,  near  to  the  inteniatiooal  boundary- 


Pteria — C  on  tin  aed . 

(Ozytoma)  salinenais  n.  s.  White. 

(1879.) 

Proc.  U.  8.  Nat  Mus.,  toI.  2,  pt.  2.  pp.  296,  297, 
pi.  5,  figs.  1,  2,  Wash.,  1880,  Smithson.  Misc. 
Coll.,  vol.  19.     Wash.,  1880.    C.  A.  White. 

Formation:  Cretaceouii. 

Location:  Saline  county,  Kans. 

(Ozytoma)  salinensis   White. 

(1883.) 

Twelfth  Ann.  Rep.  U.  8.  Oeol.  and  Ooogr.  Sur. 

Terr.,  pt  1,  pp.  15,16,  pi.  16,  figs.  2a,  6.    Wash., 

1883.    C.  A.  Wliite. 
Formation:  Cretaceous. 
Locution:  Saline  county,  Kans. 

(Pseudoptera)  fibrosa  (M.  <fe  IT.) 


Meek.    (1876.) 
Rep.  U.  S.  Geol.  Sur.  Terr.,  toI.  9,  pp.  36,  37,  pi. 

17,  figs.  17a-^.    Wash.,  1876.     F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Forks  of  Cheyenne  river;  on   North 

Platte  river,  near  the  mouth  of  Deer  creek. 

—  (Pseudoptera)    fibrosa  (M.  <&  H.) 

White.    (1879.) 

Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Gt^ogr.  Sur. 

Terr.,  p.  197,  Wash.,  1879,  C.  A.  White. 
Formation:  Cretaceous. 
Location:  Bear  creek,  near  Morrison,  Colo. 

—  (Pseudoptera)   fibrosa  (M.  &.  H.) 
Whitfield.    (1880.) 

Rep.  Geol.  Black  Hills  of  Dak.,  p.  386,  pi.  7,  flg.  5. 

Wash.,  1880.    R.  P.  Whitfield. 
Fonnation:  Cretaceous. 
Location:  On   the  Cheyenne  river,  near  Rapid 

creek. 

—  (Pseudoptera)  fibrosa  (M.  «&.  H.) 
var.     Whiteaves.    (1885.) 

Geol.  and  Nat.  Hist  Sur.  Can.,  Cont.  Can.  Pale- 
ont., vol.  1,  pt.  1,  pp.  32, 33,  pi.  4,  fig.  1.  Mont- 
real, 1885.    J.  F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  Bow  river,  below  Horseshoe  bend, 
Canada. 

—  (Pseudoptera)  propleura  (Meek) 
White.     (1879.) 

Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Snr. 

Terr.,  pp.  281-284,  pi.  10,  figs.  2»-c.  Wash.,  1879. 

C.  A.  Wliite. 
Formation:  Cretaceous. 
Location:  Coalville,  Utah. 

—  (Pseudoptera)  propleura  (Meek) 
White.    (1879.) 

Eleventh   Ann.  Rep.  U.  S.  Geol.  and  Googr.  Sur. 

Terr.,  p.  234.     Wash.,  1879.     C.  A.  White. 
Form^Jiuu:  (Jretaceous. 
Location:  Coalville,  Utah. 

—  (Pseudoptera)  rhytophora  (Meek) 
White.    (1879.) 

Eleventh  Aiyi.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  234.     Wash.,  1879.     C.  A.  WLita. 
Formation:  Cretaceous. 
Lucatioo:  GoalrilU,  Utah. 


248 


NORTH  AMERICAN  MESOZOIC  INVERTEBRATA. 


[bull.  11)2. 


Fteria — Continued. 

(Fseudoptera)  sublsBvis  n.  b.  Whit- 
field.   (1877.) 

U.  8.  Oeogr.  and  G«ol.  Sor.  Bocky  Mt  Region ; 

Prolim.  Bep.  Paleont.  Black  Hills,  p.  29.   Waah., 

1877.    R.  P.  Whitfield. 
Formation:  Cretaoeoas. 
Location:  Old  Woman's  fork,  Black  hflls,  Dak. 

(Fseudoptera)  Bublasvis  Whitfield. 

(1880.) 

Rep.  OeoL  Black  Hills  of  Dak.,  p.  387,  pi.  7, 

fig.  6.    Wash.,  1880.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location :  Old  Woman  fork.  Black  hills. 

Pterooerella  n.  g.  Meek.    (1864.) 

Check  List  Invert.  Fo».  N.  Am.  Cret  and  Jur, 
Smithson.  Misc.  Coll.,  yoI.  7,  No.  177,1).  ^^^ 
Wash.,  1864.    F.  B.  Meek. 

tippana  (Con.)  Meek.    (1864.) 

Check  List  Invert.  Fosb.  N.  Am.  Cret.  and  Jiir., 
Smithson.  Misc.  Coll.,  vol.  7,  No.  177,  p.  .30. 
Wash.,  18&1.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Mississippi. 

tippana  (Conrad)  Gabb.     (1868. ) 

Am.  Jour.  Conch.,  vol.  4,  p.  147,  pi.  14,  fl^.  20. 

Phila.,  1868.    W.  M.  Gabb. 
Formation:  Cretaceous. 

FterodoQta   inflata    (d'Orb.)    Bamirez. 
(1880.) 

An.  Min.  Fomento  Rep.  Mex^,  Tomo  3,  p.  657, 

Lam.  2-4.     Mexico,  1880.    8.  Ramirez. 
Formation:  Cretaceous. 
Location:  Sierra  Mojada,  Mexico. 

t  8p.  nndet.  Urqniza.    (1882.) 

An.  Min.  Fomento  Rep.  Mex.,  Tomo  7,  p.  224, 
fig.  13.    Mexico,  1882.     M.  Urquiza. 

Formation:  Cretaceous. 

Location:  Cerro  de  losGuzmanes,  Coalcoman  dis- 
trict, state  of  Michoacan,  Mexico. 

Pteropema ?  Whiteaves.     (1878.) 

Canadian  Naturalist,  vol.  8,  n.  ser..  No.  7,  p.  403. 

Montreal,  1878.    J.  F.  Whiteave*. 
Formation:  Jurassic. 
Location:  Iltasyouco  river. 

(!)  Whiteaves.     (1878.) 

Geol.  8ur.  Can.;  Rep.  Prog,  for  1876-1877,  p.  163. 

Montreal,  1878.    J.  F.  Whiteaves. 
Formation:  Jurassic 
'    Location:  Iltasyouco  river,  British  Columbia. 

PtiloteuthiB  n.  g.  Gabb.     (1869.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  2,  p.  128.  Phila., 
1869.     W.  M.  Gabb. 

foliatus  n.  a.  Gabb.     (1869.) 

Geoi.  Sur.  Cal.  Paleont,  vol.  2,  pp.  128, 129,  pI.19, 

fig.  4.     Phila.,  1869.     W.  M.  Gabb. 
Formation:  CretactH)UH. 
Location:  Cottonwood  creek,  Shasta  county,  Cal. 

Ptychoceras  (d'Orb.)  Shuniard.    (1861.) 

Proc.  Boston  Soc.  Nat,  Hist.,  vol.  8,  1861-1802, 
p.  190.    Boston,  1862.    B.  F.  Shumard. 


Ptychoceras — Continued. 

8Bquico8tatUB  n.  s.  Gabb.     (1864.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  1,  p.  74,  pi.  13,  fig. 

20.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  North  fork  of  Cottonwood  creek,  Al- 

dersons  gulch,  and  Eagle  creek,  Shasta  county, 

Cal. 

— —  aratuB  n.  a.  Conrad.    (1874.) 

Seventh  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  456.    Wash.,  1874.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Trout  creek,  near  Fairplay  [Colo.]. 

craBBum  n.  s.  Whitfield.     (1877.) 

U.  S.  Geogr.  and  Geol.  Sur.  Rocky  Mt.  Region; 

Prelim.  Rep.  Paleont.  Black  Hills,  pp.  45,  46. 

Wash.,  1877.     R.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  On  Old  Woman's  fork.  Black  hilla 

craBBum  Whitfield.    (1880. ) 

Rep.  Geol.   Black  Hills  of  Dak.,  p.  459,  pi.  16, 

fijB.  3-5.     Wash.,  1880.     R.  P.  Whitfield. 
Fonnation:  Cretaceous. 
Location:  On  Old  Woman  fork,  Block  hills. 

craBBum  (Whitfield)  Stanton.  (1887.) 

Proc.  Colorado  Sci.  Soc,  vol.  2,  pt.  3,  for  1887,  pp. 

185,186.    [Denver,  1888.]    T.W.Stanton. 
Formation:  Cretaceous. 
Location:  About  five  miles  north  of  the  town  of 

Boulder,  Colo. 

meekaunm  n.  8.  Whitfield.     (1877.) 

U.  S.  Geogr.  and  Geol.  Sur.,  Rocky  Mt.  region, 
l*relim.  Rep.  Paleont.  Black  Hills,  pp.  44,  45. 
Wash.,  1877.     R.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  On  Beaver  creek,  Black  hills. 

meekaunm  Whitfield.     (1880.) 

Rep.  Geol.  Black  Hills  of  Dak.,  pp.  457,  458,  pi. 

16,  fig8. 1,2.    Wash.,  1880.    R.  P.  Whitfield. 
Furuiation:  Cretaceous. 
Location:  On  Beaver  Creek,  Black  hills. 

mortoui  n.  s.  M.  Sl  H.    (1857.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,   for  1857,  p.  134. 

Phil.a.,  1858.    Meek  k  Hayden. 
Fonnation:  Cretaceous. 
Location:  Great  bend  of  the  Missouri,  Nebr. 

mortoui  (M.  &  H.)  Meek.     (1876.) 

Rep.  U.S.  Geol.  Sur.  Terr.,  vol.  9,  pp.  412,  413,  pi. 
20,  figs.  4a>c.     Wash.,  1876.     F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Great  bend  of  the  Missouri  river,  be- 
low Fort  Pierre. 

mortoui  (M   <fe  H.)  Stanton.  (1887.) 

Proc.  Colo.  Sci.  Soc.,  vol.  2,  pt.  3,  for  1887,  p. 

186.    [Denver,  1888.]    T.  W.  Stanton. 
Formation:  Cretaceous. 
Location:  About  five  miles  north  of  the  town  of 

Boulder,  Colo. 

tezauuB  n.  a.  Shnmard.     (1861.) 

Proc.  Boston  Soc.  Nat.  Hist.,  vol.  8,  1861, 1862,  p. 

190.     Boston,  1862.     B.  F.  Shumard. 
Fornnition:  Cretaceous. 
Location:  Near  Chatfield  point  and  Corsicana, 

Navarro  county,  Tex. 


Bovi,!!.]  NORTH  AMERICAN  MESOZOIC  INVERTEBRATA. 

Ftychoce^aa — Contin  ued . 

(1879.) 


WbiteavM. 


Fu  gne]  1  u  B —  C'  I)  11  ti  n  lied . 

tTpicus  a.  a.  Oabb.    (1676.) 


OmlS 


11*,  pi 

14,  flgt  3,  3«. 

HoDtr«l, 

Tora-lio 

Lrallon 

BiDkt  of  tb* 

Trent  ri.ec. 

—  (?  Hamitea}  qnadratuB  n. 

(1864.) 

0«o1.  a.r 

Cd.  P.leoBt. 

flg.2I, 

pl.l»,flpiai, 

a.    PbllL,  18 

aiM>. 

Form.tion:  Cret^wiu. 

1,  pt.a,pp.ii3, 

J.  F. 


FtrohoBfoa n.  g.  (iabli.     (187&) 

Prec  Aoii.  KM.  8r]..  Ph1l».,  for  1878,  p.  Mi. 
Phi  bit,  1879.    W,  M.  Ciihb. 

iuottiata  n.  s.  Gabb.    (1S76.) 

P™.  Aad.  Nil.  S.'l    Ph.la,,  (or  1870,  p.  29S,  pi. 
lT,flptll-4.    PhtU ,  IB'JU.    W.M.GiUib. 


PtygoBtomnm     ■enarliun     Ehrenberg. 

(1854.) 
MikroteDlogls,T>r.31,Ag.77.    Lelpilg,  1B64. 


dymnaraa)  mannbiifttas  Gabb. 

(1868.) 
Am.  JoDT.  Conch.,  Tol.  1,  p.  13D,  pt.  13,  S^  4,  B. 
riiiln,,  1SI».    TV-   M.Oobb. 

LoulioD:  CnllfornliL 

(Gymiianis)  Cabb.     (1889.) 

Gwl,  Bor.  0*1.  PUBOnt.,  rol.  g,  p.  103,  Phltt,, 
1900.    W.  M.  Okbb. 


PulTinltM  (DefrftDM)  ConrAd.    (18B8.) 

J.iur  A<:iul.  Nil.  fiui.,  Phili.,  Tol.  3,  Sd  Hr.,  lO.U- 
1868,  p.  330.    Phlli.,  ieM-l8«8.    T.  A.OentwL 

argentea  d.  h.  Conrad.    (1^8.) 

Onur.  .\t.il.  N'lt  ScL,  l>hli»,  lol.  3.  2d  w.,  IgU. 
18M.  p.  330,  pL  H,  Rg.  8.  Phil*.,  JBU-ISU. 
T.  A.  Conni 


argflotVB  Conrad.    (1860.) 


Fugnellua  n.  g.  Conrad.     (I860.} 

.I..|]r.  A.nJ.  N«1.3cl.,Phlll,.vol.  4,  M. 
1880,  p.  284.     Pblli..    S5»-18ea     T  A 

denaatua  Conrad.     (I860.) 


.    T.  A.  Connd. 


1.  IS,  Be.  18.    FhtU.,  l: 


arsentea  Conrad.    (1867.) 

Im.  Jour,  Concb.,  lol.  3,  pp. ».  10.  Phlla.,  1887. 
T.  A.  Connui. 

Pupa  hellooid«a  n.  b.  (H.  &  H.)     (1656.) 

'roc.  AciJ.  N«t.  Scl.,  Phllt,  vul.  S,  for  IgH,  pp. 
lis.  119.     Fhili..  I8E7.    Meek  A  UijdMiu 

Fuipura  (Brng.)  Gabb.     (1860.) 

lour.  Acid.  Nil.  ScJ,.  Pbiti..  'ol.  4,  2d  nr..  t8U- 

1880.  p.  sui.  Pbiii..  i8A8-ia6a.  w.  II.  atbb. 
-^Moreaiuaticellaii.a. Gabb.  (1860.) 
lour.  A«d.  Nil.  Sci.,  miL,  (Dl.  4,  'id  ger.,  ISW- 

1880,  p.  am,  pi.  48,  flg.  IS.   Phiu.,  igA8-iMa 


hamulua  Gabb.    (1869.) 

'i7,  Kill.  41,  42a.     PlilU..  ISI^D.'    W 


FurpuToldea  (L;cett)  Oabb.    (1860.) 

Vroc.  AdU.   Nil.  Scl.,  PbiU.,  for  1880,  p.  M. 
Pfalli.,  1881.    W.  H.  Oihb, 


LocMlon:   OuKuovuoil  cmk,  Blikl;on 


Lucirfkiu:  UulUc*  UU,  K.  J. 
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Pycnodonta  veaicularis  (Lam.)  Cook. 
(1868.) 

Ann.  Bep.  Geol.  Sar.  New  Jenej  for  186S,  p.  374, 

fig.  — .    Newark,  1868.    G.  U.  Gook. 
Formation:  Cretaceooa. 
Location:  New  Jersey. 

veaicularlB  n.  var.  Cook.    (1868.) 

Ann.  Bep.  Geol.  Sur.  N.  J.  for  18G8,  p.  374,  flg.  — . 

Newark,  1868.    G.  H.  Cook. 
Vonnation:  Cretaceoua. 
Location:  New  Jersey. 

l^yrsuUfera  Meek.    (1876.) 

B«p.  Expl.  Great  Barin,  Terr.  Utah,  p.  3G3. 
Wash.,  1876.    F.  B.  Meek. 

homerosa  Meek.    (1876.) 

Bep.  Kxpl.  Great  Basin,  Terr.  Utob,  p.  363,  pi.  6, 
figs.  6a-c.     Wash.,  1876.     F.  B.  Meok. 

Formation:  Cretaceous? 

Location:  Bear  river,  near  the  mouth  of  Sulphur 
creek. 

homeroaa  Meek.    (1877.) 

Bep.  Geol.  Expl.  Fortieth  Parallel,  vol.  4,  pt.  I, 
pp.  176-178,  pi.  17,  figs.  19,  lUa;  fig.  6.  p.  177. 
Wash.,  1877.     F.  B.  Meek. 

Foriftation:  Cretac^us. 

Location:  Sulphur  creek,  near  Bear  river,  Wyo. 

hamerosa  (Meek)  White.    (1879. ) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  245.     Wash.,  1879.     C.  A.  White. 
Formation:  Cretaceous. 
Location:  Bear  river  valley,  Wyo. 

humerosa  (Meek)  Whito.    (1883.) 

Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  pt.  1,  p.  96.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:   Near    the  month  of  Sulphur  creek, 

Wyo. 

humerosa  (Meek)  White.    (1882.) 

Proc.  U.  S.  Nat.  Mus.,  vol.  6,  p.  98,  pi.  3,  figs. 

10>12.    Wash.,  1883.    G.  A.  White. 
Formation:  Cretaceous. 
Location:  Southwestern  Wyoming ;  and  Utah. 

humerosa  (Meek)  White.    (1883.) 

Third  Ann.  Bep.  U.  S.  Geol.  Sur.,  p.  64,  pi.  0,  figs. 

4-6.     Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Southwestern  Wyoming  and   adjacent 

parts  of  Utah. 

Fygurus  (d'Orb.)  Desor.     (1858.) 

Synop.  Echinoides  Foss.,  pp.  309,  310.  Paris  and 
Wieebade,  1868.     £.  Desor. 

geometricus  (Morton   sp.)    Desor. 

(1858.) 

Synop.  Echinoides  Foss.,  p.  313.    Paris  and  Wies- 

bade,  1H58.     E.  liosor. 
Formation:  Cretaceous. 
Location:  Delaware. 

geometricus  (Agas.)  d'Orb. 

Paleont.  Francaise,  Ecliinuides  Irr«.'giilit'rp,  Terr. 

Cret.  t.  Sixieme,  pp.  :J13,  314,  pi.  920,  tig.  4. 

Paris,  1853-1860.     A.  d'Urbigny. 
Formation:  Crctac«ous. 
Location:  Delaware  canaL 


Pyrifusus  n.  g.  CoDrad.    (1858.) 

Jour.  Acad.  Nat.  Sol.,  Phila.,  vol.  3,  2d  ser.,  IS-'ift- 
1868,  p.  332.     Phila.,  1855-1868.     T.  A.  Conrad. 

(Conrad  typical)  Meek.    (1876. ) 

Rep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  p.  344.  Wash., 
1876.    F.  B.  Meek. 

newberryi  (M.  &.  H.)  Whiteaves. 

(1885.) 

Geol.  and  Nat.  Hist.  Sur.  Can.,  Cont.  Can.  Pale- 
ont., Tol.  1,  pt.  1,  p.  81.  Montreal,  1886.  J.  F. 
Whiteaves. 

Formation:  Cretaceous. 

Location:  West  flank  of  West  butte,  Mont,  in 
the  Sweet  Grass  hills,  and  near  the  forty -ninth 
parallel. 

subdensatus  n.  s.  Conrad.    (1858.) 

Jour.  Acad.  Nat.  Sci.,  PhiU.,  vol.3,  2d  sen,  1866- 
1868,  p.  332,  pi.  36,  fig.  12.  Phila.,  1866-1868. 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Owl  creek,  three  miles  north  of  the 
town  of  Bipley,  Miss. 

(Neptunella)  interteztus  (M.  <&  U. 

op.)  Meek.     (1876.) 

Rep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  348, 349,  pi. 

19,  figs.  14a,  b.     Wash.,  1^76.     F.  B.  Meek. 
Formation:  Cretaceous. 
Location:   Yellowstone  river,  one  hundred  and 

fifty  miles  above  its  mouth. 

(Neptunella)  newberryl  (M.  &  H.) 

Meek.     (1876.) 
Rep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  346, 347,  pi. 

31,  figs.  Ga-f  and  flg.  39,  p.  346.     Wash.,  1876. 

F.  B.  Meok. 
Formation:  Cretaceous. 
Location:   Fox  hills,  Moreau  trading  post,  and 

Long   lake.    Dak.;     also  on  the   Yellowstone 

river,  one  hundred  and  flfty  miles  above  its 

mouth. 

(Neptunella)  subturritus  (M.  dc>  H. 


sp.)  Meek.    (1876.) 

Rep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  pp.  347,  348, 
pi.  32,  flgs.  3a,  6,  and  flg.  40,  p.  347.  Wash., 
1876.     F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Grand  river. 

Pyrina  (Desmoul.)  Gabb.     (1869.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  2,  p.  276.  Phila- 
1869.    W.  M.  Gabb. 

parryi  n.  s.  Hall.    (1857.) 

Rep.  U.  8.  and  Mex.  Ekiund.  Sur.,  vol.  1,  pt.  2,  pp. 

144, 146,  pi.  1,  figs.  lu-d.     Wash.,  1867.     James 

Uall. 
Formation :  Oretaceous. 
Location:  Leon  springs,  £1  Paso  road  [Tex.]. 

parryi  (Hall)  Gabb.     (1869.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  2,  p.  276.     Phila., 

1869.     W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Sierra  de  las  Conchas,  near  Arivechi, 

Sttuora,  Mex. 
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Pyrlpora  (d'Orb.)  G.  &  H.    (1862.) 

Jour.  Acad.  Nat  8ci.,  Phila.,  vol.  6,  2d  sor.,  1862, 
186:),  p.  157.    Phila.,  1862, 1863.    Gabb  Si  Horn. 

irregularis  G.  <&  H.    (1862.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  6,  2d  ser.,  1862, 
1863,  p.  157  [pi.  20],  fig.  40. '  Phila.,  1862, 1863. 
Gabb  A  Horn. 

Formation:  Cretaceous. 

Location:  Timber  creek  and  near  Mullica  hill, 
N.J. 

Pyropais  ( Conrad )  Meek .    ( 1876. ) 

Rep.  U.  S.  Oeol.  8ur.  Terr.,  vol.  9,  pp.  368,  369. 
Waah.,  1876.    F.  B.  Meek. 

—  alabamenais  Gabb.    (1876.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1876,  pp.  286,286. 

Phila.,  187G.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Miiniasippi;  Vincentown,  N.  J. 

bairdi  (M.  &  H.  sp.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  369-4}71,i)l. 

31,  figs.  lOo,  b.     Wash.,  1876.    F.  B.  Hevk. 
Formation:  Cretaceous. 
Location:     Fox  hills  and  other  localities  near 

Moreau  river. 

bairdi  (M.  &  H.  ap.)  (Meek)  Gabb. 

(1876.) 

Proc.   Acad.   Nat   Sci.,  Phila.,   for  1876,  p.  284. 

Phila.,  1876.     W.  M.  Gabb. 
Formation:  Cretaceous. 

bairdi  var.  rotula  n.  v  a  r .  Meek. 

(1876.) 
Kep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  p.  371,  372, 

pi.  81,  figs.  10c,  47,  p.  371.     Wash.,  1876.     F.  B. 

Meek. 
Formation:  Cretaceous. 
Location:    Fox  hills  and    other  localities   near 

Moreau  river. 

elevata  Gabb.     (1876. ) 

Proc.  Acad.  Nat  8ci.,  Phila.,  for  1876.   p.  284. 

Phila.,  1876.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Burlington  county,  N.  J. 

richardaonii  (Taomey  sp.)  Gabb. 

(1876.) 

Proc.  Acad.   Nat.   Sci.,  Phila.,  for  1876,   p.   284. 

Phila.,  1876.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:   New  Jersey;  Prairie  bluff,   Ala.;  Pa- 

taula  creek,  Ga. 

aeptemlivata  Gabb.   (1876.) 

Proc.  Acad.  Nat.  Sci.,    Phila.,  for  1876,  p.  286. 

Phila.,  1876.     W.  M.  Gabb. 
Formation:  Cretaceous. 
Locatiuu:  New  Jersey. 

?  trochiformia  (Taomey  sp.)  Gabb. 

(1876.) 

Proc.  Acad.  Nat  Sci.,   Phila.,  for  1876,  p.  28a. 

Phila.,  1876.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  New  Jersey;  Union  to  wn,  AUu 


Fymla  bairdi  n.  s.  M.  <&  H.    (1856.) 

Proc.   Acad.   Nat.  Sci.,   Phila.,  for  1866,  p.  66. 

Phila.,  1857.    Meek  &  Hayden. 
Formation:  Cretaceous. 
Location:  Moreau  river  and  Fox  hills,  Nebr. 

glabra  n.  b.  Shumard.    (1858.) 


Trans.  Acad.  Sci.,  St  Louis,  vol.  1,  1856-1860,  p. 

125.    St.  Louis,  1856-1860.    B.  F.  Sliumard. 
Forraatiou:  Cretaceous. 
Location:  Nanaimo  river,  Vancouver  island. 

sp.  nodet.  Roemer.    (1849.) 

Texas,  p.  416.    Bonn,  1849.    F.  Boemer. 

Formation:  Cretaceous. 

Location:  Waterfall,  near  New  Braunfels,  Tex. 

sp.  nndet.  Roemer.     (1852.) 

Kreide  von  Tex.,  p.  37.    Bonn,  1852.    F.  Boemer. 
Formation:  Cretaceous. 

Location:  Waterfall  of  the  Guadalupe,  below  New 
Braunfels,  Tex. 

Quadnila  (snbgen.  Raf.)  Meek.    (1876.) 

Kep.  U.  8.  G^l.  Sur.  Terr.,  vol.  9,  p.  514.  Wash., 
1876.    F.  B.  Meek. 

Radioooncha  n.  g.  Conrad.    (1869.) 

Am.  Jour.  Conch.,  vol.  6,  Phila.,  1869, 1870,  p.  47. 
PhiU.,  1870.  T.  A.  Conrad. 

Radiolitea  (Lam.)  Barcena.    (1877.) 

Am.  Museo  Nac.  Mex.,  Tomo  1,  p.  198,  Mexico, 
1877-1879.    M.  Barcena. 

auatinenaia  Roemer.    (1852.) 

Kreide  von  Tex.,  pp.  77-79,  Taf.  6,  figs,  a-d, 

Bonn,  1862.    F.  Boemer. 
Formation:  Cretaceous. 
Location:  Austin,  Tex. 

foliaceua  ?  (Lam.)  Urquiza.    (1882.) 

An.  Min.  Fomento  Bep.  Mex.,  Tomo  7,  p.  223,  fig. 

8.    Mexico,  1882.    M.  Urquiza. 
Formation:  Cretaceous. 
Location:  Boad  to  Bincon,  Goalcoman  district, 

State  of  Michoacan,  Mexico. 

mendoz8B  n.  a.  t  Baroena.    (1877.) 

An.  Museo  Nac.  Mex.,  Tomo  1,  pp.  198, 199,  figs. 

16, 17.    Mexico,  1877-1879.     M.  Barcena. 
Formation:  Cretaceous. 
Location:  States  of  Queretaro,  Michoacan,  Vera 

Cruz,  Guerrero,  and  San  Luis  Potosi,  Mexico. 

turbinatua  (Lam.)  Urquiza.    (1882.) 

An.  Min.  Fomento  Bep.  Mex.,  Tomo  7,  p.  223, 
fig.  7.    Mexico,  1882.    M.  Urquiza. 

Formation:  Cretaceous. 

Location:  Road  to  Bincoro,  Goalcoman  district, 
State  of  Michoacan,  Mexico. 

sp.  undet.  Roemer.    (1852.) 

Kreide  von  Tex.,  p.  77.    Bonn,  1862.    F.  Boemer. 
Formation:  Cretaceous. 

Location:  Sabine  creek  between  New  Braunfels 
and  Fredericksburg,  Tex. 

Radix  (subgen.  Montfort)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  p.  632.  Wash., 
1876.    F.  B.Me«k. 
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Radula  (Klein)  Conrad.     (1869.) 

Am.  Joar.  Cuuch.,  vol.  6,  Phila.,  1869,1870,  p.  99. 
Phila.,  1870.     T.  A.  Conrad. 

acutilineata  (Con.)    Whitfield. 

(1885.) 

Mod.  U.  S.  Geol.  Bar.,  rol.  9,  pp.  Ct2,  63,  pi.  9, 

flgf.  6,  7.    Wash  .  1885.     B.  P.  Whitfield. 
Formation:  Cretaceooi. 
Location:  Haddoufield,  N.  J. 

dentiouticoBta  (Gabb  sp.)  Conrad. 

(1869.) 

Am.  Jour.  Conch.,  toI.  6,  Phila.,  1869, 1870,  p.  99, 

pi.  9,  fig.  17.    Phila..  1870.    T.  A.  Conrad, 
formation:  Cretaceotu. 
Location:  Haddonfleld,  N.  J. 

oxypleura  n.  b.  Conrad.    (1875.) 

Rep.  Geol.   Sor.   N.   C,  vol.   1,   Raleigh,    ISIH. 

W.  C.  Kerr.    App.  A,  p.  2,  pi.  1,  ftg.  6.    T.  A. 

Conrad. 
Formation:  Cretaceous. 
Location:  Snow  hill,  Greene  county,  N.  C. 

pelagica(Mort.)  Whitfield.    (1885.) 

Blon.  U.  8.  Geol.  Snr.,  vol.  9,  pp.  61,  62,  pi.  9, 

flgv.  3-6.     Wash.,  1885.     R.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Hulmdel  and  Freehold,  N.  J. 

reticulata  (L.  &  F.)  Whitfield. 

(1885.) 

Mong.  U.  8.  Geol.  Sur.,  vol.  9,  pp.  63,  64,  pi.  9, 

figs.  8,9.     Wash.,  1885.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Upper  Freehold,  N.  J. 

Rapa  (Klein)  Conrad.    (1858.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  3,  2d  ser.,  1855- 
1858,  p.  332.    PhiU.,  1855-1858.     T.  A.  Conrud. 

elevata  n.  a.  Gabb.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4, 2d  ser.,  1858- 
1860.  p.  301,  pi.  48,  fig.  12.  Phila.,  1858-1860. 
W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Near  Burlington,  N.J. 

pyroloidea  n.  s.  Gabb.     (1860.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1860,  p.  94,  pi. 

2,  fig.  4.     Phila.,  1861.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Burlington  county,  N.  J. 

Bupraplicata  u.  a.  Conrad.     (1858.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  3,  2d  ser,  1855- 
1858,  p.  332,  pi.  35,  fig.  20.  Phila.,  1855-l8:>8. 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Owl  creek,  three  miles  north  of  the 
town  of  Ripley,  Miss. 

Remondia  n.  g.  Gabb.     (1869.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  2,  p.  270.  Phila., 
1869.     W.  M.  Gabb. 


—  ferrisBii  n.  a.  Cragiu.     ( 1889. ) 

Bull.  Washb.  Col.  Lab.  Nat.  Hist.,  vol  2,  No.  10, 

p.  68.     Topeka,  1889.     F.  W.  Cragiu. 
Formation:  Cretaceous. 
Location:  Kiuwa  county,  naar  Belvidere,  Kana. 


Remondia — Continued. 

furcata  n.  B.  Gabb.     (1869.) 

Geol.  Sur.  Cal.  Pal^Qnt.,  vol.  2,  pp.  270, 271,  pi.  36. 

figs.  17,  17a.    PhUa.,  1869.     W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Sierra  de  las  Conchas,  near  ArivechI, 

Sonora,  Mez. 

ReptescharelUna    (d'Orb.)    G.    &.    H. 
(1862.) 
Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  5,  2d  ser.,  1862, 
1863,  p.  146.     Phila.,  186'A  1803.    Gabb  ft  Horn 

prolifera  n.  a.  G.  &  H.    (1862.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.5,  2d  ser.,  1862, 
1863,  pp.  146, 147  [pi.  20],  fig.  28.  PhiU.,  1862, 
1863.    Qabb  &  Horn. 

Formation:  Cretaceous. 

Location:  Near  Mullica  hill,  N.  J. 

RepteBcharipora  (d'Orb.)  G.<&  H.  (1862.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  5,  2d  ser.,  1862, 
1863,  p.  151.    Phila.,  1862, 1863.    Gabb  ft  Horn. 

marginata  n.  a.  G.  &  H.     (1862.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  5,  2d  ser.,  1862, 
1863,  pp.  151, 152  [pi.  20],  fig.  35.  Phila.,  1862, 
1863.    Gabb  ft  Horn. 

Formation:  Cretaceous. 

Location:  Near  Mullica  hill,  N.J. 

Reptocelleporaria    (d'Orb.)    G.    &,  U. 

(1862.) 
Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  5,  2d  ser.,  1862, 
1863,  p.  131.     Phila.,  1862,  1863.     Gabb  ft  Horn. 

aspera  n.  a.  G.  Sl  H.    (1862.) 

Jour.  Acad.  Nat.  Sci.,  Pbila.,  vol.  5,  2d  ser.,  1862, 
1863,  pp.  131,  132  [pi.  19],  fig.  14.  Phila.,  1862, 
1863.    Gabb  ft  Horn. 

Formation:  Cretaceous. 

Location:  Timber  creek  and  near  Mullica  hill, 
N.J. 

ReptofluBtrella  (d'Orb. )  G.  <& H.    ( 1862  ) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.5,  2d  ser.,  1862, 
1K4'>3,  pp.  161,  162.  Phila.,  1862,  1863.  Gabb  ft 
Horn. 

?  heteropora  n.  a.  G.  <&  H.    (1862.) 

Jour.  Acad.  Nat.  ScL,  Phila.,  vol.  6, 2d  ser.,  1862, 
1863,  p.  162  [pi.  20],  fig.  60.  Phila.,  1862, 1863. 
Gabb  ft  Horn. 

Formation:  Cretaceous. 

Location:  Near  Mullica  hill  and  Timber  creek, 
N.J. 

Reptomulticava  (d'Orb.)  Gabb.    (1860.) 

Junr.  Acad.  Nat.  Sci.,  Phila.,  vol.  4, 2d  ser.,  1858- 
1860,  p.  401.     Phila.,  1858-1860.    W.  M.  Gabb. 

cepulariB  ?    (Mort.   ap.)   G.  dt   H. 

(1860.) 
Proc.   Acad.   Nat.  Sci.,   Phila.,  for  1860,  p.  3«7. 

Phila.,  1861.    Gabb  ft  Horn. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

cepulariB  (G.  &  H.)  Gabb.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4,  2d  ser.,  1868- 
1860,  p.  401,  pi.  68,  figs.  :W-36.  Phila.,  1868- 
1860.     W.M.Gabb. 

ForuiHtion:  Cretaceous. 

LocAtioo:  Timber  creak,  N.  J. 
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R  ep to  miotic  ava—C  0  u  t  i  Q  xi  e  d. 
oepularia  G.  A  H.    <1862.) 

I$»3,'p.    n.     Pblln..  I§iv>  l«ii:i     GibbAlIgni, 

LocMloo:  Tld.b.r  ccwk,  ».  J. 

Requlenla  (Math.)  Conrad.    <1S54.) 

Jonr.  Ac.d,  N.I.  Sol.,  Phlta.,  toI,  2,  M  eer..l8.W 
IVA,  p.  !».     PhlU..  1850-lSM.    T.  A.  Corn*!. 

pataglaU  n.  a.  White.    (1884.) 

Bull.  U,  B.  OooL  Snr.,  No.  A.  pp.  e,  7,  pi.  I,  Bp. 
l-«.pl.2,flgi.  1-4.    Wii.b.,lgai.  C.A.WhlM. 


patadata  (White)  Roemer. 

t«loool,Abh«nd1-  ¥l«l»r  Bull,  Hpfi 

13,TBf.     Jl    l.].«g.l8;r.f.III,[X]ll 

ba-t     Birlin,  vat.    r.  Kwmcr, 


—  ■enaenl  Conrad.     (1854.) 

J««r  ArjiU.  Xal.  flrl,  PhlU.,  Tol.  8,  M  m-r.,  18! 

ISM,  p.  20».  pi.  JT,  flg.  8.     Pbll..,  ISW-IE,- 

T.  A.  Con  red. 
F.JtlnBll,-n    (.■n..La.-..oui. 
Loalioo:  UlMuuii  riier,  Nebr. 

—  texana   Eoem.   White.    (1884.) 
*.  p.  T,  pL  a,  Bg..  6- 


-  ReUcnUpOTK  Gabb.    (1860.) 

Jour.  AmU.  J.-.I.  Rcl.  l't]tlii.,ToH,Mm.,18M- 
isrji,  ,,  4m.    I'liiiu.  isw-is«i.    w.  M.<l»^.^ 
diohotoma  n.  a.  O.  &  H.    (1862.) 

I  Jmir.  And.  tint.  Scf..  rhili.,  tol.  s,  3d  «r..  IMS, 

I  i«i«.p.n3  [pi.2i),Bg.M.    Phiu.,  iBffi,  ises. 

Gabb  A  Ham. 
I  W-Blion:  Ttiul-Torwk,  N.  J. 

—  ■aKSna  n,  a.  6.  &.  H.    (I860.) 

Proc.  Acd.  KM.  Hcl.,  Pliil...  for  IMO,  p.  SM. 
Phlli.,  1«6I.    a>bb*  lIorD. 

—  aagena  (O.  &  H.)  Oabb.    (1860.) 

Jour.  AmcL  N«t.  8cl.,  Phlli.,  toI.  4,  td  ler.,  186«- 


'mIi..  It 


i,  WblU. 


Locmtloui  Virlnlt;  of  AuiIId,  T»i. 
fietelea    d'Orb.)  U.  &  H.     (1862.) 

Jour.  AcnJ,  S»t.  Bel..  Pblta.,  vol,  5,  M  ■«■.,  IKrj^ 
1863,p.lM.     Phi  In.,  ISA!,  IMS.     Uiil>b«lli>ru. 

ovalia  n.  a.  6.  i  H.     (]863.) 


Formnllon;  CnlK. 
Loatlon:  Tlmbor  ctm*.  N.  J. 

aagena  G.  &  H.     (1862.) 

I  Jour.  Acad.  N«,  8cl.,  Phflt.,  yoI.  a,  sa  ^.,  igj^ 

isn3,p.ni.   phii^.  I6GS,  law.   CbbiHoro, 

Loodon :  Timbsr  ccMk,  N.  J. 
j  Rbodaa  (•abgcn.  H.  it  A.  Ad.)  Meek. 
(1876.) 


RhynchonellB  (Fischer)  Meek.     (1864.) 
Gool,  Hor.  C«l.  Piltonl,.  lol.  1,  p.  SB.    PhlU., 
ISM.    ir.aHMk. 


4,  ipi.  aiirig.sa.   Phtu.,  ibk;,  n 


Limiliou:  SMrUiiUlH  hill.  N.  J, 

Ratepora  (Lam.)  Morton.    (1830.) 

Am.  Jour.  S<l„  l.[  «r..  •ol,  IJ,  p.  2M, 
U>v«D.  lit».    S.  G,  Jlonon. 

(Lam.)  Morton.     (1829.) 


gnathophota ?    (Meek)  H.    &  W. 
(1877.) 

Rrp.  GbdI.  E.pl.  Foitiolh  P-mllul,  ,ul,  4,  pt  3, 
pp.  S84,  2gO,pl.  7,  llg.  fl.      Wuh..  1SJ^.      H^l 


ap.  nndet.  Morton.     (1830.) 

Am,  Jour.  fki„  IM  «i-r.,  vol.  17,  p.  B 

Unven,  llttu.    8.  0.  Jlurioii. 
roraiUlon:  i.T.'Uc.'ouo. 
I.O«llon:  Gtoucrtter  coqplj-.  K.  J, 

sp.  undet.  Morton.     (1834.) 


—  haUlu.B.Gabb.    (1860.) 

Jour.  Acad,  Nil.  Bel.,  Phil*.,  vol.  4, 


lingulata  n.  a.  Uabb.    (1864.) 


II,  lluinboldl.:uDDtr.  Nh. 
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Rhynchonella — Continued. 

maudensis  n.  s.  Whitoaves.   (1884.) 

Geol.  and  Nat.  Hist  Sur.  Can.,  Mes.  Fo«.,  vol.  1, 
pt  3,  p.  252,  pi.  33,  figs.  8,  8a,  b.     Montreal, 

1884.  J.  F.  Whiteares. 
-    Formation:  Cretaceous. 

Location:  South  side  of  Maud  island. 

myrlna  n.  8.  H.  &  W.    (1877.) 

Sep.  Geol.  Expl.  Fortieth  Parallel,  vol.  4,  pt.  2, 
p.  284,  pi.  7,  figs.  1-5.  Wash.,  1877.  Uall  & 
TRTiitfleld. 

Formation:  Jurassic. 

Location:  Flaming  Gorge,  Uinta  range,  Utah. 

myrlna  (H.  &  W.)  Whitfield.  (1880.) 

Bep.  Geol.   Black  Hills  of  Dak.,  p.  247,  pi.   3, 

figs.  6,  7.    Wash.,  1880.    B.  P.  Whitfield. 
Formation:  Jurassic. 
Location:  Bed  canyon,  Black  hills,  Dak. 

pUcatili8(8ow.)Eiohwald.  (1871.) 

Geog.  Paleont.  Bemerk.  Halb.  Mang.  aleutischen 
Inseln,  p.  200.  St.  Petersburg,  1871.  BicL- 
wald. 

Formation:  Cretaceous. 

Location:  Alaska. 

whitnejrl  Gabb.    (1869.) 

Geol.  Sur.  Cal.  Paleont,  vol.  2,  pp.  204,  205,  pi. 
34,  figs.  105a,  b.    Phila.,  1869.     W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Martinez,  OaL 

M.  &H.    (1865.) 

Paleont.,  Up.  Missouri,  Smlthson.  Cont  Knowl., 
▼ol.  14,  No.  172,  pp.  71, 72,  pi.  3,  fig.  4.    Wash., 

1885.  Meek  A  Hayden. 
Formation:  Jurassic 

Location:  Southwest  base  of  Blaok  hills,  Dakota 
Territory. 

8p.  undet.  Whiteaves.     (1879.) 

Geol.  Sur.  Can.,  Me*.  Fobs.,  yoI.  1,  pt.  2,  p.  177. 

Montreal,  1879.    J.  F.  Whiteayes. 
Formation:  Cretaceous. 
Location:  Sucia  islands. 

T  White.     (1889.) 

Bull.  U.  &  Geol.  Sur.,  No.  61,  p.  36.    Wash., 

1889.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Sucia  islands. 

RhyncUopteniB  n.  g.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont,  vol.  1,  pp.  31, 32.  Phila., 
1864.    W.  M.  Gabb. 

obesuB  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paloont,  vol.  1,  p.  32,  pi.  5,  figs. 

30,  a,  6.    Phila.,  1864.     W.  M.  Gabb. 
Formation:  Triasric. 
Location:   Rattlesnake   point,    near    Humboldt 

city,  Nev. 

Rh3rtophoniB  Meek .    ( 1876. ) 

Kop.  Expl.  Great  Basin,  Terr.  Utah,  p.  364. 
Wash.,  1876.    F.  B.  Meek. 


Rhytophonis — Continued. 

(?)  glaber  n.  8.  Whiteaves.     (1885.) 

Geol.  and  Nat.  Hist  Sur.  Can.,  Cont  Can.  Pale- 
ont, vol.  1,  pt.  1,  pp.  69,  70.  pi.  10,  figs.  4, 
4ar^.    Montreal,  1885.    J.  F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  Belly  river,  east  side  of  Driftwood 
bend,  and  Belly  river  near  its  junction  with  the 
Bow  river ;  south  side  of  the  Milk  river,  one 
milo  above  Pa-kow-ki  coulee;  south  Saskatche- 
wan,  one  mile  below  the  mouth  of  the  Bow 
river;  Driftwood  bend,  Canada. 


-  meekii  n.  s.  White.    (1876.) 

Bep.  Geol.  UinU  Mts.,  pp.  118, 119.   Wash.,  1876. 

C.  A.  White. 
Formation:  Cretaceous. 
Location:  Bear  river  valley,  near  Mollis  station, 

Wyo. 

-  meekii  White.    (1879. ) 

Eleventh  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  243.     Wash.,  1879.     C.  A.  White. 
Formation:  Cretaceous. 
Location  :  Bear  river  valley,  Wyo. 

-  meekii  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  S.  Gool.  and  Geogr.  Sur 
Terr.,  pt  1,  pp.  82,  83,  pi.  30,  figs.  8a,  b.  Wash., 
1883.     0.  A.  White. 

Formation:  Cretaceous. 

Location:  Near  the  mouth  of  Sulplinr  creek. 
Bear  river  valley,  Wyo. 

-  meekii  White.    (1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  Sur.,  p.  38,  pi.  8, 
figs.  4,  5.     Wash.,  188:i.    C.  A.  White. 

Formation:  Cretaceous. 
Location:  Southwestern  Wyoming. 

-  priBCUB  Meek.    (1876.) 

Bep.  Expl.  Great  Basin  Terr.  Utah,  p.  364,  pi.  5, 
figs.  4a,  h.    Wash.,  1870.    F.  B.  Meek. 

Formation:  Cretaceous? 

Location:  Bear  river,  near  mouth  of  Sulphur 
creek. 

-  piiBCUB  Meek.    ( 1877. ) 

Bep.  Geol.  ExpL  Fortieth  Parallel,  vol.  4,  pt  1, 
pp.  175,176,  pi.  17,  figs.  6,  6a.  Wash.,  1877.  F. 
B.  Meek. 

Formation:  Cretaceous. 

Location:  Mouth  of  Sulphur  creek,  on  Bear  river, 
Utah. 

-  priBCUB  (Meek)  White.     (1879.) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogt.  Sur. 

Terr.,  p.  243.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Bear  river  valley,  Wyo. 

-  priBCUB  (Meek)  White.     (1883.) 
Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Bur. 

Terr.,  pt  1,  p.  82.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Ni'ar  the  mouth  of  Sulphur  creek,  in 

the  valley  of  Bear  river,  Wyo. 


BOTLB.] 
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RhytophoniB — Continued^ 

prlscus  (Meek)  White.     (1883.) 

Third  Ann.  Rep.  U.  S.  Geol.  Snr.,  p.  38,  pi.  8,  figg. 

2,3.    Wash.,  1883.    C.A.White. 
Formation:  Cretaceoug. 
Location:  Southwestern  Wyoming. 

RimeUa  ?  (Agas.)  CoDrad.     (1858.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  rol.  3,  2d  scr.,  1855- 
1858,  p.  331.     Phlla.,  1855-1858.     T.  A.  Courad. 

(eubgen.  Agas.)  Gabb.     (1864.) 

Geo!.  Sur.  Cal.  Paleont.,  vol.  1,  p.  123.  Phila., 
1884.    W.  M.  Gabb. 

curviliratUB  n.  8.  Conrad.    (1858.) 

Jour.  Acad.  Kat.  Sci.,  Phila.,  vol.  3,  2d  6or., 
1855-1858,  p.  331,  pi.  35,  fig.  9.  Phila.,  1855- 
1858.    T.  A.  Conrad. 

Formation:  Cretaceons. 

Location:  Owl  creek,  thret  miles  north  of  the 
town  of  Ripley,  Mim. 

macilenta  n.  8.  White.    (1889.) 


Bull.  U.  8.  Geol.  Sur.  No.  61,  pp.  19,  20,  pi.  3,  flga. 

10-12.    Wash.,  1889.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  About  two  miles  northward  from  New 

Idria,  Fresno  county,  Cal. 

Ringicula  (Deshayea)  Shumard.    (1861.) 

Proc.  Boston  Soc.  Nat.  Hist,,  toI.  8,  1861,  1862,  p. 

192.  Boston,  1862.     B.  F.  Shumard. 

acTitispira  d.  8.  Shamard.     (1861.) 

Proc.  Boston  Soc.  Nat.  Hist,  vol.  8, 1861,  1862,  pp. 

193,  194.      Boston,  1862.     B.  F.  Shumard. 
Formation:  Cretaceous. 

Location:  Red  river,  Lamar  county,  Tex. 

pulchella  d.  s.  Shamard.    (1861.) 

Proc.  Boston  Soc.  Nat.  Hist.,  vol.8, 1861, 18C2,  pp. 

192,  193.    Boston,  1862.    B.  F.  Shumard. 
Formation:  Cretaceous. 

Location:  Chatfleld  point,  Navarro  county,  Tex. 

subpellucida  n.  s.  Shumard.  (1861.) 

Proc.  Boston  Soc.  Nat.  Hifft.,  vol.  8,  1861,  18G2,  p. 

193.  Boston,  1862.     B.  F.  Shumard. 
Formation:  Cretaceous. 

Location:  BIufTs  of  Red  river,  Lamar  conuty,  Tex. 

Rlnginella  (d'Orb.)  Gabb.    (1869.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  2,  p.  174.  Phila., 
1869.    W.  M.  Gabb. 

pinguis  Gabb.    ( 1869. ) 

Geol.  Sur.  Cal.   Paleont.,  vol.  2,  p.  175.     Phila., 

1869.    W.  M.  Gabb. 
Formation:  Cretaceous. 

polita  n.  8.  Gabb.     (1869.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  2,  pp.  174, 175,  pi.  28, 
ng.  60.     Phila.,  1869.     W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  South  of  the  road  from  Colusa  to  the 
Hot  sulphur  springs  in  the  flnt  range  of  foot- 
hills, Colusa  county,  Cal. 

RisBO  cretacea  n.  a.  Conrad.     (1869.) 

Am.  Jour.  Conch.,  vol.  5,  Phila.,  18C9,  1870,  pp. 

100,  101,  pi.  9,  fig.  15.  Phila.,  1870.  T.  A. 

Cuurad. 
Formation  :  Creta^'ouus. 
Location:  Uaddonfield,  21.  J. 


Robulina  ?  denaxla  Ehrenberg.    (1854.) 

Mikrogeologie,  Taf.  32,  fig.  3d.   Leipcig,  1854.    a 

G.  Ehrenberg. 
Formation:  Cretaceous. 
Location:  Mississippi  region. 

ocellus  Ehrenberg.    (1854.) 

Mikrogeologie,  Taf.  32,  fig.  47.    Leipzig,  1854.  0, 

G.  Khronburg. 
Formation:  Cretaceous. 
Location:  Mississippi  region. 

Rosalina  (d'Orb.)  Reuss.    (1861.) 

Math.'Naturw.  CI.  Kaiserl.  Akad.  Wiss.,  Sltz- 
ungsb.,  1861,  Band  XUT,  p.  337.  Wien.,  1862. 
A.  E.  Beuss. 

bosquet!  n.  8.  Reu88.    (1861.) 


Math.-Natnrw.  CI.  Kaiserl.  Akad.  Wiss.,  Sitz- 
nng»b.,  1861,  Band  xlit,  p.  337  [Taf.  ui, fig.  1]. 
Wien.,  1862.    A.  S.  Reuss. 

Formation:  Cretaceous. 

Location :  New  Jersey. 

Rostellaria  (Lam.)  Morton.     (1834.) 

Synop.  Org.  Rem.  Cret.  Gr.  U.  8.,  p.  48.  PhiUu, 
1834.    8.  G.  Morton. 

8p.  Credner.    (1870.) 

Zeitach.  Dentach.  Geol.   Ges.,  Band  23,  p.  237. 

Berlin,  1870.    H.  Credher. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

americana  n.  s.  E.  &,  S.    (1857.) 

Trans.  Acad.  Sci.,  St.  Louis,  rol.  1, 1856-1860,  p. 

42.     St.  Louis,  1856-1860.    Erans  A  Shumard. 
Formation:  Cretaceous. 
Location:  Moreau  and  Grand  rirers. 

americana  (£.  <&  S.)  Meek.    (1859.) 

Northwest  Terr.  Rep.  Prog.  Assin.  and  Saskat. 

Expl.  Ezped.,  H.  Y.  Hind,  p.  184.    Toronto, 

1859.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:    South  branch  of  the  Saskatchewan, 

Canada. 

arenarum  n.  8.  Morton.     (1833.) 

Am.  Jour.  Sci.,  1st  ser.,  toI.  23,  p.  292,  pi.  5,  fig. 

8.    New  Haven,  1833.    8.  G.  Morton. 
Formation:  Cretaceous. 

arenarum  Morton.    (1834.) 

Synop.  Org.  Rem.  Cret.  Gr.  U.  8.,  p.  48,  pi.  5,  dg. 

8.    Phila.,  1834.    8.  G.  Morton. 
Formation:  Cretaceous. 

biangulata  n.  8.  M.  <&  H.    (1856.) 

Proc.   Acad.   Nat.  Sci.,  Phila.,  for  1856,  p.  66. 

Phila.,  1857.    Meek  A  Hayden. 
Formation:  Cretaceous. 
Location:  Yellowstone  rirer,  one  hundred  and 

fifty  miles  from  its  mouth,  Nebr. 

?  coUlna  n.  8.  Conrad.     (1857.) 

Rep.  U.  S.  and  Mex.  Bound.  Sur.,  vol.  1,  pt.  2,  p. 

157,   pi.   13.   figs.   3a,  6.     Wa»h.,   1867.    T.   A, 

Courad. 
Formation:  Cretaceous. 
Location:  Between  Rio  San  Pedro  and  Rio  Puer- 
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RoBtellaria^Contiuued . 

fasiformis  n.  s.  H.  dt  M.    (1854.) 

Mem.  Am.  Acad.  Arts  and  Sci.,  toI.  5,  n.  ■.,  p.  303, 
pi.  3,  fign.  Khi,  b.  Cambridge  and  Boston,  1865. 
Hall  &  3Ieek. 

Formation:  Crctaceooa. 

Location:  Sage  creek. 

macrodactila  D.  s.  TrooBt.    (1840.) 

Fifth  Geol.   Rep.  Tennessee,  p.  66.    Nashville, 

1840.     G.  Troost. 
Formation:  Cretaceoas. 
Location:  Near  Purdy,  McNairj  countj,  Tenn. 

monopleurophila  n.  8.  Roemer. 

(1888.) 
Paleont.  Abhandl.  Vierter  Band.  Ueft.  4,  p.  16, 

Taf.  Ill  [xsxiii],  figs.  3a,  3b.    Berlin,  1888.    F. 

Boemer. 
Formation:  Cretaceoas. 
Location:  Two  dilles  above  the  mouth  of  Barton's 

creek,  near  Austin,  T««x. 

pennaVa  n.  8.  Morton.    (1834.) 

Synop.  Org.  Rem.  Cret.  6r.  U.  S.,  p.  48,  pi.  19, 

fig.  9.    Phila.,  1834.    8.  Q.  Morton. 
Formation:  Cretaceous. 
Location:  Prairie  bluff',  Ala. 

rostrata  n.  8.  Gabb.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4,  2d  ser.,  1858- 
18C(),  p.  390,  pi.  68,  fig.  7.  Phila.,  1858-18G0. 
W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Burlington  county,  N.  J.,  and  Prairie 
blnir,  Ala. 

rostrata  (Mort . )  Conrad .    ( 1875. ) 

Bep.  Geol.  Sur.  N.  C,  roL  1,  Baleigh,  1875,  W. 

C.  Kerr,  App.  A,  pp.  12, 13.    T.  A.  Conrad. 
Formation:  Cretaceous.' 
Location:  Snow  hill,  Greene  oosnty,  N.  C 

?  tezana  n.  b.  Conrad.    (1857.) 

Rep.  U.  8.  and  Mex.  Bound.  Sur.,  vol.  1,  pt.  2,  p. 

158,   pi.  13,   figs.   4a,  5.    Wash.,  1857.    T.  A. 

Conrad. 
Formation:  Cretaceous. 
Location:  Between  Bio  San  Pedro  and  Rio  Pucr- 

cos  [Tex.]. 

(Rimella)  canalifora  n.  8.  Gabb. 

(1864.) 
Geol.  Sur.  Oal.  Paleont,  toI.  1,  pp.  123, 124,  pi. 

29,  fig.  228.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Martinez,  and  near  Fort  Tcjnn,  Cal. 

(Rimella)  aimplez  n .  8 .   Gabb. 

(1864.) 

Geol.  Sur.  Cal.  Paleont.,  voL  1,  p.  124,  pi.  20, 

fig.  80.     Phila.,  1864.     W.  M.  Gabb. 
Formation:  Cretaceous, 
liocation:  San  Diego;  Clayton,  Cal. 

sp.  nndet.  Morton.    (1830.) 

Am.  Jour.  Sci.,  1st  ser.,  vol.  17,  p.  282.     Now 

Havon,  1830.    S.  G.  Morton. 
Format  ion:  Cretaceous. 
Lo«Jition:  Chtitaiieaku  and  Delawar*?  ranul;  Mul- 

lica  hill  and  other  plac^  in  New  Jersey. 


Rostellaria — Continued. 

8p.  nndet.  Morton.     (1834.) 

Synop.  Org.  Rem.  (Vet.  Gr.  U.  S.,  p.  48. 

1834.     S.  G.  Morton. 
Formation:  Crvtacoons. 
Location:  Delaware. 

8p.  nndet.  Roemer.     (1849.) 

Texas,  p.  414.    Bonn,  1849.     F.  Roemer. 
Formation:  Cretaceous. 
Location:  FtedeHcksburg,  Tex. 


Phila., 


8p.  nndet.  Boemer.    (1849.) 

Texas,  p.  414.    Bonn,  1849.    F.  Roemer. 

Formation:  Cretaceous. 

Location:  Waterfall  near  New  Braonfels,  Tex. 

8p.  nndet.  Roemer.    (1852.) 

Kraide  von  Tex.,  p.  38.    Bonn,  1852.    F.  Boemer. 
Formation:  Cretaceous. 

Location:  Waterfall  of  the  Guadalupe  below  New 
Brannfels,  Tex. 

8p.  nndet.  Roemer.    (1852.) 

Kreidc  von  Tex.,  p.  38.    Bonn,  1832.    F.  Roemtr. 
Formation:  Cretaceous. 
Location:  Fredericksburg,  Tex. 

RoBtellites  n.  g.  Conrad.    (1855.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1864,  1855,  p. 
268.    Phila.,  1856.    T.  A.  Conrad. 

(Con.)Dall.    (1890.) 

Trans.  Wag.  Free  Inst.  Sci.,  Phila.,  vol.  3,  p.  71. 
Phila.,  1890.     W.  H.  Dall. 

naautua  Gabb.    ( 1876. ) 

Proc.  Acad.   Nat.  Sci..  Phila.,  fur  187G,  p.  294. 

Phila.,  1876.     W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Pataula  creek.  Clay  county,  Ga. 

tezana  Conrad.    (1857.) 

Bop.  U.  8.  and  Mex.  Bound.  Sur.,  vol.  1,  pt.  2,  p. 

158,  pi.  14,  figs.  2a,  6.     Wash.,  1857.     T.  A. 

Conrad. 
Formation:  Cretaceous. 
Location:  Eagle  Pass  [Tex.]. 

tezana  (Con. )  Dall.    (1890.) 

Trans.  Wag.  Free  Inst.  Sci.,  Phila.,  vol.  3,  pp. 

71-73.     Phila.,  1890.     W.  H.  Dall. 
Formation:  Cretaceous. 
Location:  Eagle  Pass,  Tex. 

tezanus  n.  s.  Conrad.     (1855.) 


Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1851, 1855,  p.  268. 

Phila.,  1856.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Eagle  Para,  Tex. 

Rotalia  (Lam.)  Reiiss.     (1861.) 

Math.-Naturw.  CI.  Kaiiierl.  Akail.  Wis;*.,  Sits- 
ungsb.,  180)1,  Band  xliv,  p.  :t30.  Wien..  1862. 
A.  E.  ReiisB. 

calcipara  Ehrenberg.     (1854.) 

Mikrogeolugie,  Taf.   :{2,  tig.  33.     Leipzig,  1864, 

C.  G.  Khr.«iilH.r>;. 
Formatiou:  ('ivUi«*cauH. 
Location:  Mlnsissiifpi  region. 
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(I8r4.) 

haiy/.ig,  185-1. 


(18(U.) 

Akiul.  WifW.,  Sif/,- 


Rotalia — Con  t  i  n  iied . 

— ^  fflobulosa  Ehrenberg.     (1851.) 

Uikrogeulogiv,  Tar.  :i2,  Tign.  :;i  ami  45.     lMi\\/.iSt 

18,'»4.     C.  G.  EhrvnlHTg. 
Formation:  Crotaceoui>. 
Loration:  Mi88i>uipi»i  iv^ion. 

globulosa  Ehrenberg.     ( 1854. ) 

Mikrogeologl(«,   Taf.  3;!,  (ig.  '^l.     Ti«>ii)zi(;,  lf*lyi. 

C:  G.  ElircnlMTj;. 
Foriiiatiuii:  (Vetaceun^«. 

« 

Locatlou:  Mifvouri  region. 

heptas  Ehrenberg.     (1854.) 

Mikntgeulitgic,   Taf.  32,   flg.  40.     Lcii>7.ig,  1854. 

C.  G.  Elirontierg. 
Korinatiou:  Cretai'tioiid. 
Locatiou:  MiBaiwippI  region. 

lenticulina  Ehrenberg.    (1854.) 

Mikrogeuloglo,  Taf.  32,  flg.  32.     Leip/i;;,  18.>4. 

C.  O.  Ehrenberg. 
Forniatiun:  Crt't^irooiu. 
Location:  MiMOuri  region. 

leptospira  Ehrenberg. 

Mikrogcologio,   Taf.   32,  tig.  32. 

C.  G.  Elironborg. 
Formation:  Cretnct'ouj". 
Location:  MiwiMippi  n>gion. 

mortoni  n.  s.  Reiiss. 

Matii.-Narturw.   CI.  Kaitierl. 

ungHb.,  IHRI.Band  xr.iv,  p.  337,  Taf.  vui,  fig.  1. 

Wcin.,  lSn2.    A.  E.  B4.>nBs. 
Formation:  Cretac^ouH. 
Location  :  New  Jersey. 

—  nouaa  ?  Ehrenberg.     ( 18.^. ) 

Mikrog<H>lrigle,  Taf.   32,  fig.  30.     Liupzig,  1851. 

C.  G.  KJirvnlrnrg. 
Formation:  CretaceouH. 
Loth t ion:  MiKsimippi  region. 

senaria  Ehrenberg.     (1854.) 

MikroK""I«»fci»',  Taf.   32,   fig.  :M).     Leipzig,  18,>4. 

('.  G.  EIin-nlMrg. 
Formation :  <  -n'tiioNiiH. 
liocation:  MiK8i8Hippi  re;;ion. 

Rotaliua Lyell.    (iKlt.) 

Qnart.  Jonr.  G«m»1.  S<»c.,  I/im)«1<>ii,  vol.  1,  p.  Cvt,  flgp. 

<i,  f/,  p.  Of.     L(»ii'1mii,  1X45.  (.Miiirli's  l.yvll. 
Formation:  ('n'tiu'eoiu*. 
Location:  Tim Ikt  crock.  N.  J. 

Rotundaiia    (Hiibgen.     Kaf.)     Mouk. 
(1876.) 

Hop.  TI.  8.  (Jool.  Siir.  Tprr.,  vol.  9,  p.  511.  Wasli., 
lK7»i.     F.  R  M.-nk. 

Bagriua  longiroatris  EhrenluMg.  ( is.")  1.) 

Mikrii&;"oIi»gi<*,  Tuf.   32,   fig.  Zl.     Leip/.ii;,   1^54. 

C.  ii.  Ehrmb'T;;. 
Fornintion:  <.'ri-tnroou«. 
Ijocation:  Mi«Nirii«ippl  r«>gion. 

Balenia  mexicana  n.  r.  Sohh'ifer.  (1887.) 

Vrrliainll.  Naturlint.  Vi>n'in"H,  PriMiAH,  Ttln-in- 
laniiv,  41  Jahrg.  I  Ilhlfto.  Honn.  18A7.  Sit/- 
nng*!».,  I»p.  41,  42." 

Formation:  rrotacroHK. 
X      L(M-ation:  Golrl  plarerH  of  Guiulalnpf*, BOTonty-flvn 
milM  i>attt  of  Ciiiliikiliua,  Mexico. 

Bull.  102 17 


Saleiiia — Continued.  . 

preBteusls  ( Desur)  Cotteau.   ( 1890. ) 

Bull.  Soc.  Gcol.  France,  3(1  ser.,  rol.  18,  No.  4,  pp. 

2»4,  295.     Farii*,  1S:k>.     Cotteau. 
Fonnation:  Cr^taceouH. 
Location:  Placende  Guadalupe  (Chihuahua). 

proBtenais  (Desor)  Cotteau.    (1890.) 

Bull.  .Soc.  Geol.  France,  .^  ser.,  vol.  18,  pp.  2£M, 

29.^.     Pari^  189(1.    (^:otteau. 
Formation:  CretaceouH. 
Location:    PlacorB  de    Gaudalupu   (Chihuahua), 

Mexico. 

Sanguinolaria  (Lam.)  Conrad.    (18G0.) 

Jour.  Ac«d.  Nat.  S^i..  Phila.,  vol.  4,  2d  Mir.,  18A8- 
I8G0,  p.  277.     Phila.,  1858-18i'.().    T.  A.  Conrad. 

?  caudata  n.  8.  White.    (1889.) 

Bull.  IT.  8.  Geol.  Sur.  No.  61,  p.  61,  pi.  1(),  flga. 

1-3.     Wash.,  1889.     C.  A.  White. 
Formation :  Cretacoouo. 
liOcation:  (Carbonado,  Waah. 

cretaoensia  n.  8.  Conrad.     (1860.) 

Jour.  Acad.  Ntit.  Sci.,  Phila.,  vol.  4,  2d  Mr,  18.'>8- 
18C(),  p.  277,  pi.  46,  fig.  11.  Phila.,  1858-1860. 
T.  A.  Conrad.  « 

Formation:  Cretaceotifl. 

Location:  Tippah  county,  Hiia. 

oblata  n.  8.  Whitfield.    (1876.) 

Bep.  Bee.  Carroll  Mont  to  YeIlowiit<m«  National 
Park,  p.  144,  pi.  2,  flg«.3,  4. .  Wash.,  1876.  B. 
P.  Wliitfield. 

Formation:  ('rvtareoun. 

Location:  Near  tho  month  of  the  Jnditli  river. 

Saxicava  IRellevne]  Eichwald.    (1871.) 

Grog.  Paleont.  Bemerk.  llalb.  Mang.  aleutiiicfaeD 
In8eln,  p.  127.  St.  Peteraluirg,  1871.  E.  Kicb- 
wald. 

jurasaica  n.  s.  Whitfield.    (1877.) 


l*.  8.  (ie<igr.  and  G«>o1.  Sur.  Rocky  Mt.  Region; 

Prelim.  Rnp.  Paloont.,  Black  HillB,  pp.  25,  26. 

Waah.,  1877.     R.  P.  WhilHold. 
Formati(m:  Jurawic. 
Location:  R(h1  water  valley.  Black  hilln.  Dak. 

juraasica  Whitfield.    (1880.) 

Bep.  G<>oI.  Black   IMIIh  of  Dak.,  pp.  376,  377,  pi. 
5,  tigH.  25-9/.     Wanh.,  1880.     R.   P.  Wliitfteld- 
Fonnation:  JurasAic. 
Loration:  Redwatcr  valley.  Black  hMla. 

ungana  (Grew.)  Eichwald.     (1871.) 

GeoK.  I'aletint.  Bemerk.  Halb.  Mang.  aleutlrichnn 
Iniu-lii,  p.  127.  St.  Petendiurg,  1871.  E.  Eich- 
wald. 

Formation:  Crutaceout. 

Location:  Uuga  inland,  Alaaka. 

Scala  (Klein)  Gabb.     (1876.) 

Proc.  Acad.  Nat.  Sci.,  Pliila.,  for  1876,  p.  206. 
Phila.,  18715.     W.  M.  Gabb. 

(Opalia)  annulata  (Morton)  (rabb. 


(187rt.) 

Pnx  .  .%cad.  Nat.  Sci.,  Phila.,  for  1876,  p.  298. 

Philu.,  l>^7i'..     W.  M.Gabb. 
Formation:  Cretacooiu. 
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Scala — Continued. 

(Opalia)  cyclOBtoxna  n.  b.   Gabb. 

(1876.) 

IVoc.  AcAd.  Nat.  Sci.,  Phila.,  for  1870,  pp.  :Jft7 

298.    Phila.,  187C.     W.  M.  iinhh. 
Formation:  Crelaceuiuj, 

(Opalia)  thomaai  u.  a.  Gabb.   (1870.) 

Proc.  Aojul.  Nat.  8ci.,  Phlla.,  for  1870,  pp.  2W, 

297.     Philu.,1876.    W.  M.  Gabb.     . 
Formation :  Cretaceous, 
liocatioii :  Now  Jenoy. 

Bcalaria  [Lam.]  Morton.     (1830.) 

Jour.  Aoad.  Nat.  Sci.,  Phila.,  vol.  6,lat  Ber.,1827- 
18:n,  p.l96.    Phila..  1827-18:U.    8.  G.  Mortou. 

albenslB  (??;  (d'Orb.)    Whitoaves. 

(1876.) 

Geol.  Snr.  0-an.,  Me«.  Yam.,  rol.  1,  pt.  1,  pp.  M,  .11, 
pi.  9,  fig.  5.    Afoatreal,  1870.    J.  F.  Whitoavra. 
Formation:  Cn>taeeou8. 
'Location  :  Quoon  Charlotte  islands. 

annulata  n.  h.  Morton.    (1830.) 

Am.  Jour.  Sci.  Ist  str,  vul.  1«,  pi.  3,  fig.  6.    New 

Haven.  1830.    S.  G.  Mortuu. 
Format  iun:  Crctacpous. 

aiinulata  Morton.    (1830.) 

Jour.  Acad.  Sat.  Sci.,  Phila.,  vol.  fi,  Irt  ser.,  1827- 
18:j1.  pp.  190,  197.  Phila.,  18l'7-1831.  S.  G. 
Morton. 

Formation  :  rrot«roous. 

Location:  Gloucester  countj,  N.  J. 

annulata  Morton .    ( 1 834 . ) 

Synop.  Org.  Rom.  Cn«t.  Gr.  U.8.,  pp.  47,  48,  pi.  3, 

fig.  H».     Phila.,  18;i4.     8.  G.  Morton. 
Formation:  Cn*t»c»»ouH, 
Location:  GloucMor  rounty,  N.  J. 

cerethiformis  n.  s.  M.  &  H.    (1856. ) 

Proc.   Acud.    Nat.   *i ,    Phila.,    for  IHTHi,   p.  C<S. 

Phil.i.,  18r>7.     Meek  A  Ilayden. 
Format  ion :  <  'retaceoup. 
]jitr:ition:  Moreau  tradin>;  poft,  Nt-hr. 

forsheyi  n.  s.  Sbiiiiiard.     (1861.) 

Trin\  Ik^ntun  S»h\  Nat.  liist.,  vol.  j<,  1.^01, 1802,  pp, 

V.*n.  1%.     BoMiui,  1802.     H.  F.  Shunmnl. 
Formation:  Cretaceous, 
liocation:  Chattield  pt)l»t,  Navarro  i-onnty,  Tex. 

mathewsoni  ((ial)b)  White.  (1S89.) 

Bull.  U.   8.   Gi»oI.  Sur.,   No.  51,  p.  4.1.      Waah., 

IhK'J.     C.  A.  White. 
Fonnation:  Cn-t.-U'eous. 
I.iMittioii:  Shi-op  .l:i<'k  inland. 

aillimani  n.  h.  Murtou.    (1834.) 

Syn.'p.  nru.  Kom.  Cn-t.  Gr.  l'.  J*.,  p.  47,  pi.  13, 

fig.  '.*.     Phila.,  IKtl.     iii.  G.  Morton. 
Formation:  (.'p^taieoiip. 
LiH-ution:  Prairie  blntf.  Aln. 

aillimani?  (Mort.)  Owen.    (IWW.) 

.Sivond  Uip.  Geol.  lice.  Ark.,  pi.  8,  fig.  7.    Phllu., 

1K0<».     1>.  I).  Owen. 
Formal  ion:  Cr«'tai*eoua. 
Location:  Arkausaa. 


!  Scalaria — Continued. 

■  texaua  Koemer.    (1852.) 

Krcide  \on  Tex.,  pp.  30,40,  Taf.  4,  figs.  ll<i,fc. 

Bonn,  18i52.     F.  Koemer. 
Format  iim:  Creta<:oou8. 
LtHUtion:   Waterfall    of  the    Guadalupe,  belvw 

New  Braunfelb,  Tex. 

(Opalia)    mathewsouii    (Gabb) 

Whitcaves.     (1879.) 

Gwd.  Sur.  Can.,  M«*.  Fiwm.,  >o!.  1,  pt.  2,  p.  128. 

Montreal.  1879.    J.  F.  Whiteavoa. 
Formation:  Cn-tarvouo. 
Location:  Sucia  iitlands. 

(Scala)  bicarinifera  n.  a.  Shuinard. 

(1861.) 

Prtrt.-.  Boston  8w\  Nat.  Ili!*t.,  vol.  1801.  1R»;2,  pp. 

1U7, 198.     Ik*ton,  1802.     B.  F.  Shnmard. 
Fiirnitttion:  Cri-tacei>ui$. 
Location:  Bluflnof  Bt'd  river,  Lamar  county,  Tex. 

(Scala)  lamareuaiB  u.  b.  Shnmard. 

(1861.) 

Proc.  Boston  S«ic.  Nat.  Hint.,  vol.  S,  1801,1802,  p. 

197.     Boston,  1802.     B.  F.  Shumanl. 
Formation:  Cretaceous. 
Loi-ation:  BluflTi*  of  R«««l  river,  Lamar  county,  Tex. 

T  Morton.     (1830.) 

Am.  Jour.  Sci.,  1st  mt,  vol.  17,  pp.  281 ,282.     Now 

HaviMi,  183(.>.    8.  G.  Morton. 
Formation:  [CrctarecmsJ. 
Location:  (iloncester  county,  N.  J. 

8p.  undot.  Roenier.     (1849.) 

Texas,  p.  413.     Bonn.,  1849.     F.  K«)«-mer. 

Formation:  Cretn<'eoii^. 

Location:  Wati-rfull  near  New  Braunfels,  Tex. 

sp.  undet.  Hill.     (1889.) 


Geol.  Sur.  Tex.,  Bull.  No.  4,  p.  17.     Amttin,  1889. 

K.  T.  Hill. 
Formation :  Crotaceous  ? 
Location:  North  of  WchWrville,  Tex. 

Scalpellum  (Leach)  Shuinard.    (1861.) 

Pnv.  Boston  Soc.  Nat.  HiHt.,  vol.  \  1801,  I8li2,|». 
100.     Bir*ton.  1802.     B.  F.  Shuniard. 

conradi  n.  s.  Gabb.     ( 1876.) 

Proi*.  Acad.  Nat.  S«-i.,  Phila.,  for  1S70,  p.  179,  pi. 
r.,  fltrs.  \  3.1,  h,  4.    J'hila.,  1870.     W.  M.  Gabb. 
Formation:  Crotaccous. 
Loi'utiou:  Neiirhltorhoml  of  Vinifitt.fwu,  N.J. 

iuaequiplicatum    n.    h.    Shiunard. 


(1861.) 

Proc.  Biwton  .Sor.  Nat.  HiKi..  vi.l.  s.  iRfil.  ls«2,  pi 
IW.     Boston.  1802.     B.  F.  Shuinard. 

Fonnnlion:  Cn*tace«»u< 

Location:  Nrar  rhaififld  jK^int.  .Navarro  county, 
Tex. 

Scambula  n.  g.  Conrad.     ( ls(>i».) 

Am.  J«»ur.  (V»nrh  ,  vol.  r*.  Philn.,  ISO'J,  1870,  p.  48. 
Phila.,  1870.    T.  A.  Conrad. 
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Scambala— Continned . 

pexplana  n.  8.  Conrad.    (1869.) 

Am.  Jour.  Conch.,  vol.  6,  Pliila.,  180(»,  iHTn,  p. 

48,  pi.  9,  flRS.  7,  8.    Pliila.,  1870.    T.  A.  Oon- 

nd. 
Formation:  Cretai*eou>». 
Location:  Iladdonflold,  N.  J. 

perplana  (Con.)  Whitfield.    (1885.) 

Mon.  U.  S.  Geol.  Snr.,  vol.  <J,  pp.  IZi,  124,  pi.  18, 

liRii.  8-10.    Wash.,  18H5.    K  F.  WUitfifld. 
Formation:  rretaceotii. 
Location:  HaJdoufloId,  N.  J. 

Boaphitea  (Park. )  Morton.    (1828. ) 

Jour.  Acad.  Nat.  Sci..  Phila.,  tuI.  (i,  Tut  6or.,  1827- 
1831,  p.  109.     Pbila..  1827-1K:U.     S.  (;.  Murtoii. 

abyaainua  (Morton  sp.)  Wliitruves. 

(1885.) 

tit»ol.  and  Nat.  Iliat.  Sur.  Can.,  Cuut.  Can.  Pale- 

oot.,  Tol.  1,  pt.  1,  p.  61.    Miiiitreul,l»8i>.    J.  F. 

Whit«avM. 
Formation:  Crt'taceouA. 
TiOcation:  White  Mud  river,  about  twrnty  milM 

WMt  of  tlie  rroMiug  tir  Woud  mountains  and 

CypreM  hilU  trailn,  Canaila. 

^-^-  conradi  (Morton  np.)  Meek.     (18r>!t.) 
NorthwMit   Terr.,  Kop.  ProK-  AmIu.  and  Sa»kat. 

Ezpl.   EzimmI.,  II.  Y.  Hind.,  p.  IS'V    Tomntu, 

18JV9.     F.  B.  Bfeok. 
Formation:  CretareouH. 
IxKmtion:  South    branch  of  the  Saskatrhewau, 

Canada. 

conradi  (Morton)  Meek.     (1870.) 

Proc.  Am.  Philoa.  Soc.,  vol.  II,  1809.  1870,  p.  42.». 

Phila.,  1871.     F.  n.  Meek. 
Formation:  (?retureouH. 
Location:  Fountain  rr?t>k,  Colurado  city,  Colo. 

cuviarl  n.  8.  Morton.    (1828.) 

Jonr.  Acad.  N»t.  ^i.,  Phila.,  vol.  6,  Int.  aer., 
1827-1831,  pp.  K»0-llft,  pi.  7,  flg.  1.  Phila., 
1627-1831.    S.  (J.  Moitttn. 

Format iMi:  Cretare<fnH. 

Ijocatiun;  Deop  cut  of  the  Chi'Mipeake  and  Dela- 
ware canal. 

cuvierl  Morton .    ( IK\0. ) 

Am.  Jour,   ini.,   iRt  ser.,  vul.   17,  pp.  280,  281. 

New  Haven,  1830.    S.  U.  Mortno. 
Formation:  Creta«-cMias. 
L(M»tion:  [Deep  cut  of  tlie  Ch(>iia|ieuk>!  and  Drla- 

ware  canal  ?  ] 

<— hlppocrepia  (DeKay  ap.)  Morton. 
(1834.) 

Synop.  Orjc.  Kem.  Cret.  Gr.  U.  H.,  pj».  41,  42,  pi.  7, 
flg.  1.     Phila.,  1834.    S.  (i.  Murgitn. 

Formation:  CrctaceouB. 

Liioation:  Deep  cut  of  the  Chi'napeake  and  Dt>Ia- 
waro  canal. 

— —  irla  n.  s.  Conrad.    (1858.) 

Jonr.  Acad.  Nat.  HlI.,  Philn.,  vol.  3,  2d  aer., 
18&&-18A8,  p.  33:>,  pi.  35,  flg.  2:i.  Phila.,  IKA- 
1866.    T.  A.  Connd. 

Formation:  Cretaceous. 

Location:  Owl  crrek,  thre«  miles  north  of  the 
town  of  Kiplej,  Mioi 


Bcaphitea — Continued. 

larvasfonnia  n.  a.  M.  «&  H.   (18^8.) 

Pruc.   Acad.   Nat.   Sd.,  Phila.,  for  1858,  p.  68. 

Phila.,  1839.    Meek  ft  Hayden. 
Formation:  Cretaceoua. 
Liicution:  Kast  base  of  the  DIack  hilla. 

larveefonnia    (M.   6l   H.)    Meek. 

(1876.) 

lt«p.  U.  8.  Geol.  Hur.  Terr.,  vol.  9,  pp.  418,419,  pl. 

0,  Dko.  8<i-«.    Wu«h.,  1876.    F.  It.  Meek. 
Fornuition:  i.Yetaceoun. 
Location:  Kaatem  baM  of  the  Blark  hilla. 

mandanenaia  (Morton  8p.)  White. 

(1879.) 
Kk'vontb  Ann.  Kep.  U.  8.  Oeol.  and  Cloogr.  Snr. 

Trrr.,  p.  197.    Waidi..  1879.    C.A.White. 
Kurinatiou :  Civtactruua. 
liM-ation:  Bt.^v  and  Ralnton  creeki,  Colo. 

iiicoUeti  (Morton  sp.)   Wbiteaves. 

(i88:».) 

<i"ul.  and  Nat.  Hint.  Siir.  Can.,  Cunt.  Can^  Pale- 
unt.,  vol.  1.  pt.l,  pp.  Gl,  r*2.  Montreal,  1885. 
J.  F.  Whiti-avfi. 

Foniiution:  Cretarrouii. 

I.ticatiun:  Cn>ek  twelve  miles  eant  of  White  Mud 
rivi'r(or  Frent'huan'a  rrcek),  Old  Wive*cn»ek, 
towniihip  lo,  range  11,  west  of  third  principal 
ni'Tidian,  Canada. 

nodoBUB  (Owen)  Wbit«.    (1879.) 

KU'Vcnth  Ann.  Ri*p.  U.  8.  (feol.  and  Googr.  Sur. 

Ti'rr..  p.  I8fi.     Wash.,  1870.    0.  A.  White. 
Forniutiou:  Cn-turfoua. 
L(Mation:  Foiutil  ridi;o,  Colo. 

nodoBUB  (Owen)  White.    ( 1879.) 

Kli'Vrnth  Ann.  Rep.  L*.  S.  C}ih>I.  uiid  (te<.>gr.  Saa. 

Tirr,  p.  ll«7.     Waab.,  1879.     C.  A.  White. 
Kortii.ition:  Cn-ta'-fiiua. 
I.(H-Mtiuii:  Bear  rreek,  near  Morri«i>n,  (%>Io. 

nodoBua  (Owen)  White.     (1879.) 


Klovcnth  Ann.    K«>p.  U.  8.  Geol.  and  Googr.  Hur. 
Torr.,  pp.  206,  2(C.    Wa«h.,  1^79.    0.  A.  White. 
Formation:  Cretaceoufl. 
l<<H-ulii>n:  tsiage  creek,  Colo. 

nodoBUB  (Owen)  Whitlield.    (1880.) 

]{.>p.  G.rol.  Black  Hilla  of  Dak.,  pp,  441-443,  pl.13, 
tig.  12.    Wash.,  1880.     B.  P.  Whitfleld. 

Ft-rnution:  Cretac(*oufi. 

lAM*ati<>n:  On  the  Cheyenne  river,  near  Rapid 
rriM'k.  Black  hilli*,  Dak. 

nodoBUB  (Owen)  Whiteavos.  (1885.) 

Geol.  and  Nat.  Hisit.  Sur.  Can.,  Cont.  Can.  Poleont., 
vol.  1,  pt.  1,  p.  52.  Montreal,  1885.  J.  F.  Whit- 
ea^<'K. 

Fonuation:  Cretaceous. 

Loi-atiim:  South  branch  of  the  Saskatchewan; 
elbow  of  the  South  SaMkatrhf>wan ;  South  Saa- 
katchowun,  mnuth  of  Swift  Cnrnrntirfek;  went 
end  of  th<;  Cypress  hills,  Caiiaila. 

nodosua  (Owen)  Stanton.    (1887.) 

Pnic.  Colo.  Sri.  Soc.,  vol.  2,  pt.  3,  for  1887,  p.  187. 

[Denver,  1888.]    T.  W.  Stanton. 
Foniiatiun:  Cretaceous. 
Location:  Altout  five  nlilcfl  north  of  the  town  of 

Boulder,  Colo. 
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k;U 

.K 

^1 

w<-lT 

rrllurj. 

ar. 

brttvis 

U 

vw. 

Moek. 

imti-j 

afp.  L-.!(.ii,-.i. 

Tm-, 

■' 

M2».J.I. 

aa.a.tii'^. 

h..  1 

U.  H< 

k. 

nodosua  var.  brevia(Mo«k)  Whit- 

li»ld.     (1880.  J 

R,,..    .ifol,   UWk   Hill,  uf  D.k.,  I,.   443,    1-1.  i:t, 


nodoana  vur.  pleiins  ii 


uodosaavar.pleoua(M.&H.)Meek. 

(1876.) 
Jta'p.  U.  ».  llfc.1.  Bur.  T«iT.,  T.il.  II.  pp,  4:9,  4S0. 

H- Mi,  HgM"-..    Wii..h.,lHT«.    y.  II.M.*li. 
FxrnutloD:  Cn'tiu^niii. 

nodosus  vai.  quadrangalaiiB  (M.  >^- 

H.)Moek.    (l«7G.) 

Brp.  V.  H.av>^.»ai.Tm.,^oy».jv.V2)l.t*'J,f\. 
ai,  ngs.  3.1-e,- !«-*,  »iia  Be.  1.    Waih.,  IHTiI.     f, 

■nil  ftft.v  mil'*  sbuTO  Id  muulh. 

nodoana  var.quBdraiiKulBriB(Meek) 

Whitlii'ld.    (1«W.) 
B<^.  n«>L  niki'k  llllla  of  Dik.,  p]>.  4KI.444,  |.1 

ui.  In*.  10,11.   Wi-Ji.,  i«8>i.   K.  P.  w'biinvM. 

Fnnch  rm-kii.  niid  airo  liom  Ohl  Vummn  Turk, 
Bluk  III)  Ik. 

nodoaus?  vftr.  Meek.    (1859.] 


Tufintii,  IkW.  ■ 
Fvnuctlun:  (^Iha 
[flnlhiB:  Sonth  b 


Scaphite  B — Cou  tiuued . 

qnatBinoeiiala   Wliiteave*.    (1887.) 


l.ui'«ltuii:  Kut  Blita  vf  W|p1«r  baTboT,  ITurwuit 
illlot,  VloUilio  •c.lind,  Vruu-uuiur  llUnd. 

qnatalnoenaia  Wliitearea.     (188EI.) 

Gn>l.  ind  Nil.  IIIM.  i<nr.  Cin.,  Com.  Ctn.  Pil*- 
onl..  lul.  1.  vt.  2,  yp.  1S8,  IW,  pi.  11,  flg  S. 
Muiilr">l.  IHKli.    J.  y.  Whjturw. 

Lurktiun-  KiiHt  aldr  uf  \S'lnti'i  h;<rbur,  rorvard 
reuiformia  u.  8.  Mui'tou.     (1833.} 


.-  i-eulformla  Hottuli.    (18^1.) 

P,  I,,.,!.. lrK.R«.i.rr.-M;r.  (■.».,,,.<  pl.I,(lg», 


aemicostatTU  ii.  a.  Rociner.    (IttuS.) 

Krcid.'MluT.*!..  11.il.\  T*f.  1,    llK. '!,<',  I:      UODJI, 
IWpS.     F.  RuflorT. 

I..«li..n:  F«r.[   or  liudAliip^  Sfw  BrwnW*, 

BubgloboBusn.B.  WIiittuiYM.  (1885.) 


Lumllnii:  KiM  limiH'li  or  llii  r.i|dur  rtvar  oa  tba 
torlj-ulnth  iwUh'l.  UM  M'iTi.i>  rrHk,  (own- 


-  texauQS  II.  «.  Roc 


—  ventrieomia  11.  ».  II.  AM.     (1862.) 
it™-.  a™i.  s.t.  Si'i.,  i-h!i...  t..i  iwii,  p.  a. 

n,ilR..  1K«1.    M^-k  A  lUiden. 


E^|. 


ventilcoBnB(M.A:Il.)Mi-ek.  (1876.) 

6.fll,-«.1.i,  K!.i, '•■    Wall.,. 18711.    F.  H.  Mwk. 
I>ulut,  ueu-  Fui-t  UsutoD,  on 


UwDliparHiMuiul. 


botul] 
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▼ermiculuBu.  8.  Shumard.    (1859.) 

TraiHf.  Acmd.  Sci.,St.  Louin,  vul.  I,  li%')6-18t}U,  pp. 

694, 6U5.    8t.  Liiuin.  185«>18(JU.     B.  F.  Shunianl. 
Vonuutiou:  Cretaceoiu. 
Location:  GrajrAon  county,  about  four uiiIo«  north 

or  Shemian,  Tex. 

▼ermiculuB    (Shumard)      White. 

(1883.) 

Twelfth  Ann.  Rep.  U.  8.  Oeol.  and  Geofft.  8ur. 
Terr.,  pt.  1,  p.  30,  pi.  la,  fig.  8ii.  Wash.,  1»83. 
C.  A.  White. 

▼ermiformis  n.  s.  M.  &  H.    (18G2.) 

Pruc.  Auul.  Nat.  8ci.,  Phi  la.,  fur  18U2,  pp.  Jri,  'Z3. 

IMiila.,  1863.     Met  k  Jc  lia>.leii. 
Forniation:  (Jretai'vi>iifl. 
Location:  Chippewa  puiut,  n«ar  Fort  IScnton,  on 

thu  Upper  Miiwouri. 

vermiformis  (M.  Sl  H. ) Meek.  ( 1876. ) 

Rep.  I'.  S.  Gw.l.  Sur.  Terr.-,  vol.  9,  pp.  4i3-4*J0,  pi. 

0,  figfi.  4«i,  b.     Wasli.,  lt(7<i.     K.  U.  Meelc. 
Foruintion :  Crutncfuntt. 
liocution:  <.-Iiip|K*wu  |>oiut,  near  Fort  Ueuton,  on 

tLe  Ui'(ier  Mi^itunri. 

vermiformiB  ?  (M.  &  H.)  Wliiteaves. 

(1885.) 

Geol.  audNat.  Iliiit.Sur.  Uaii.,Cout.  ('uu.  I'aluuut., 

vul.    1,    pt.    1,   p.  8U.     Montreal,    lb85.    J.  F. 

Wliitetive«. 
Furniatiun:  Cretactnmif. 
Lucatinu:  North  wcKt  braiu'h  of  north  fork  of  the 

Old  Mall  rivur;  entrance  to  the  North  Kuotunie 

|iBiM,  (^nada. 

^-^  verrucosus  u.  h.  Slniniard.     (18UI.) 

Frue.  UoHton  Soc.  Nat.  Ui^t.,  vt>l.  K,  imn,  InVJ,  pp. 

18U,  IW.     IkMtoii,  18U-J.     n.  F.Sliuuisinl. 
Formation  :  Crftac(H>U(i. 
Lot-alion:  Near  Ureixlcn,  Navarro  county,  Tux. 

warreni  u.  8.  M.  «&  H.     (18(K).) 

Pro«.>.  A<ad.   Nat.  Sci.,   Phila.,   fur  IbiX),  ]>.  177. 

Phila.,  1861.     Meek  A  Hnyden. 
Fomiatiun:  (.'n-taccoiiH. 
Location:  Nonrtlie  IMack  liilln,  Ncbr. 

warreni  (M.  «&  H.)  White.     (1875.) 

Rep.  Geo^r.  and  Geol.  Expl.  and  Sur.  m  rst  of  i.>iio- 
iiuiidri'tli  meridian,  to1.4,  pt.  1,  pp.  2i.tU,  2nl,  p|. 
19,  fig.  ;j<i.     Wa«h.,  I875.     < :.  A .  W h i I r. 

Formation:  CretacoMiiR. 

Location:  Three  mile«i  ninth wst  of  .San  MMtco, 
N.  Mex. 

warreni  (M.  *fc  H.)  Meek.     (187H.) 

Uep.  U.  S.  Geol.  tfnr.  Torr..  Vdl.  9.  pp.  4jO-42:J, 
pi.  *':  lig.  .*»,  Ak"-  61-r,;!,  p.  4J1.  Wa^h.,  lt<7r,, 
K.  I  J.  Mfi-k. 

Formation:  CrvtacitnUA. 

liociition:  .Mcilii*in*>  Uo«r  liver,  and  oast  of  Fort 
Steele,  \V\«i. 

warreni    (M.     &     H.)    Whittiehl. 

(1880.) 

Rc]^  Geol.  Blark   liilU  of  l»ak.,  pp.  444-44(;.  pi. 

13,  ftgH.  1-4.     Wiwh..  is«(».     U.  P.  Whitfield. 
Formation:  Cretai^oonH. 
Location:  Outer  •  il):e  of  Camp  .lonney,  it.uit  fork  of 

Beaver  creek,  HIai-k  hillN,  Wyo. 


Scaphites— Con  tinned . 

warreui(M.A.H.)Whit«ave8.  (1885.) 

Geol.  and  Nat.  lIi^t.  Sur.  Can.,  Cont.  Can.  Paleont., 
vol.  1,  pt.  1,  p.  8U.  llontreal,  1886.  J.  F. 
Whitfuves. 

Formation:  Cretacr^ous. 

liecation:  IlighwtHMl  river^tcn  niilcH  wast  of  first 
fork;  ontraure  to  Kootanio  imub;  north weat 
branch  of  north  fork  of  the  Old  Man  river,  about 
four  milee  below  Oyster  rreek,  Canada. 

warreni  (M.«tH.)Whiteave8.  (1885.) 

G«;oI.  and  Niit.  Hint.  Sur.  Can.,(k>nt.  Can.  Paleont., 

vol.   1,  pt.   1,  p.   8:2.     Montreal,  188:i.    J.  F. 

Whltwives. 
Formation  :  Crrtace<juii. 
Location:    West  flank  of  West  Butte,  Montana, 

near  the   forty-ninth     parallel:  Kucky  Spring 

ridge,  near  3IacLeod,  Benton  trail,  Canada. 

wyomingen8i8(M.  &  H.)  Whitfield. 


(188C).) 
Hep.  Geul.   Bla<k  lliil8  of  Dak.,  pp.  446,447,  pi. 

13,  fiK-i.  r>-7.     Wanh.,  18*H>.     R.  P.  Whitfield. 
ForuKition:  ('reta«-»;oun. 
Loratiun:  On  the  B«lle  Fourchf,  and  on  the  east 

fork  of  Uvaver  tn-ek,  Bluck  hillti. 


—  (Ammonites ?)  nodosua  u.  h.  Owen. 

(i«yi.) 

Ib'p.  GimI.  Sur.  Wis.,  luwa,  Minn.,  p.  o8l,  pi.  8, 

tig.  4.     Phila.,  18.VJ.     D.D.Owtn. 
Format ii>n:  (.'ri'tac>;ou?«. 
Ii(H'atiun:  Saji*'  cn.H-k,  ai^onthi'ru  tributary  of  the 

Cliuyt-nne. 

—  (Ammonites?)    comprimus  u.  8. 


Owen.     (1852.) 
Ki-p.  Geoi.  Sur.  Wis.,  Iowa,  3]inn.,  p.  r*80,  pi.  8, 

tig.  4.     Hhila.,  lH.v^     P.D.Owen. 
Formation:  Cretarcoua. 
[AM-ution:  Fox  hilli>,  Nebr. 

—  (DiscoBcaphites)  abyssinus  (Mort. 


8p.)Meek.     ^187(>.) 

Kep.  v.  S.  Geol.  .Sur.  Terr.,  v.d.  9,  pp.  441-443, 
pi.  3fs  tigri.  2'i,  h,  and  4.  Waiih.,  1h70.  F.  B. 
Meek. 

Formation:  CretareouH. 

lioattion:  Momau  river,  Dak. 

—  ( DiBcoBcaphites )  obey eunensis 
(Oweu  »p.)  Meek.     (18715.) 

Kep.  1-.  8.  Geol.  Sur.  Trrr.,  vol.  9,  pp.  437-441, 
pi.  3r>,  flgH.  3u-i.     Wa»h.,  1X76.     F.  B.  Meek. 

Formation :  Cretaceous. 

Li>cation:  Fox  hillis  Moreau  and  Cheyenne  rivers. 
Dak. 


(Discoscaphites)    couradi  (Mort. 


sp.)  Meek.     (1876.) 

Rep.  LI.  S.  Ge.»l.  Sur.  Terr.,  nd,  9,  pp.  430-43-J, 
pi.  3i;,  tifin.  'ii-«.     Wa^h.,  1876.     F.  B.  Meek. 

Foimatiou:  t^retaieouM. 

I.4i(atiim:  Fox  hilhi,  l<ong  lake,  Moreau  river, 
and  near  the  oaatorn  Imse  of  the  Black  hlllri, 
Dak. 
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Scaphlteo — Curitiiiueil.  Schlo«nbacbla — Continued. 

(DiscoacaphltAa)  couradl  var.  pi-     B'aciU*  n.  ■.  Wbiteaviui.    (1889.) 

loauB  (Mort.)  Meet.     (IBTti.)                     i  "•ul-  ""i  !S»i-  hw.  Buf.  <^-,  (•"•'i.  C«b.  i^le- 

ll-p,  II.  S.  Umtl.  Sur.  T«tt„  ».il.  9,  pi>.  4.11,  4.-I3,  I  onl.,  inl.I.pt.!,  p.lTI,pl.2S,ag«.S,a..    Mmt- 

pl,3r.,flH.  1.    WMh.,  llfftl,    r.  II.  Mii.k,  «•!,  IMS.    J.  F.  Wlill»Tet 

Fonulldii:  Cn1»iniiiii.                                            I  Formttlou:  ITraUCflOid. 

Lqailiou:  Foilifllsl-mc  Uk-,Mor-Hi.  riTur.Mf.  i  L««lloii:  Bockj  moniitiiiin,  Ihrrt  mil™  north  of 

(DiactwcaphitM)  coDiadi  var,  in-  '  "'•  •"'  •'"'  "'  !*""'•  "^'  ''■■^''■""t  T.r- 

tormedius  n.  var.  Meok.    (lt<7«. )           i  '"™'- 

H.^,.  u.  s.  Ocoi.  ftir.  Trrr,  lui.  «i  i,f  i:o-<».     lnflata(Sow.  sp.)  Whitsave*.  (IfWl.) 

pi.  34.  (Ipi  3*+.    Willi.,  18T».    r.  II.M<yli.  <i->l.  »Bd  S«t.  HIM.  Siir.  Cmi.,  si™.  F«.,  ml. 

(DlscoKapblteatmandanenaia  i«nii..r,;  Ih*r8i<ini-)r.8ki,ipg,i,!nirt. 

(Muri.ep.)M«k.     (187G.)  ,  propinqua  n.  «.  Wliiteavea.    (1884.) 

timp.  C.  a.  GmI.  Bor.  Ton-,.  Tril,  «,  p)<.  44:1.  444,   I  "  "'     -■•■  -   ■■-   "  -   -  -     "      -            ■  - 

pl.:»,IICF.1'M.     WmIi.,  ISTB,     F.  RMmU. 
F<>nHII.>n:  rntutoBi. 
LiK'iLiliiBL  Slumii  ilTer.  Psk. 

(DiBOOScaphlteB)  nicoUetJi  (Mort. 

ap.)Meek.    (1876.) 

Epi>.  f.  C.  Gwil.  9ur.  TiTf..  thI.  9,  pp.  4.1->,  iM, 


■t.  HIM.  Snr.  ( 

:«!,..  MUH.VM...WI.  I. 

lt'\,f- 

«T.i4«.pl.M,<lg..2,!!«.f.  M«iii™l. 

1«M.    J. 

F.  «-hit«v« 

ro™«ll..ii: 

Loculnn:  S 

<n>IhilflB<>rH> 

>udi>i.nd;  wtiMtot 

BoufliUy.  ln9lilJe«l« 

lulol. 

ScoblneUa 

(ConrailJ  White.    (I(i8».) 

Bmi.U.»,(l..ol.8lir.,Nn..- 

.1.P.III.    Wuh.,ISSB. 

it... 

dmeri 

II.  a.  While 

.     (1889.) 

.lIllFCvorrwi 

i  I.I1-T  .■leh.wii  mllH 

«M   ut    R.'.ldiiiK.    Slur-I 

.  cffliniy,   i.'.l..   >]» 

rnrrj-.C 

■llliulk.  Klltll  ol 

'  M.iiint  lllsbla.  CkL 

Sconaia  ((ii 

Lny)  Oalit.. 

(i8(i().) 

eW.,  Ink.,  and  Y'tl'Knc.ii-  cImt,  Uoiii. 

sji.  iinil*>t.  lioemer.    (1819.) 

TriM.  pp.  4in.4Ia,  Bunn,  1K4».    F.  Kurmrr. 

FiTinalluu:  CnttrKaif. 

Iflnllon:  F'trd  nnr  New  Bn1ll•M^  Tn. 
sp.  nnd«t.  RuiMiier.     (IKI!).) 

Tfun.  p.lM.     Ik.iin,  IMII.    F.  Ilurnirr. 

FomUb-B:  IVHa.-nnn 

l.n™r Font  m-ar  X.w  Hl»llllf.■l^  T-i. 

SchiaodeMiU  (liray)  4ialil>.     (IKTtt.) 

Pnx'.  ArwI.  Nm.  t^'l..  l-hlla.,  rnr  \H<\  f.  :> 

lliil*..  I1>TB.     W.  H.  Ii«l4..  I8'!4.     W.  M,  R.Mi. 

(Kii)>(!«u.  Gray)  Mt>«')[.    (I87i;.)  alabameuaiB  n.  h.  (iaiili.    (I860.] 

It*,  r.  S.(rt«l,  .*ur.  T.«.,iul.  S,  |i.  »H.  Wnih.,  Jour.  Ami.  Nm,  S.I.,  I'hlla..  >«1.  4. 'itii(.r..lM(l 

IKTii.    F.  B.  Mn'k.  IH')",  p.  ^Iiil.  ]>l.  4K,  Hi:.  W.    PIiDil,  II<.M  IIH 

.  ?  approMa  11.  ».  tJubli.    (18711.)  w.  m.  uhi.i.. 

v\numitt,:\'^.-t^'.-^u..'  '  acutella(l.am.)Mortnn.    (1834.) 

.  r  Whit-  '-M    '^  "■  >'■'"■■"■ 


lil'i,   1.1.   al.  lis.  s. 


iihiryiif  iiif  Ynkiiii.  btitniii.  ur'^i-.  luMui'iiiia  '  oruBtulotdes  n.  a.  Uorton.    (1833.> 

i,!i.   'I.  N..rtiiw»n..iTii.w),  Am.  .inut.  di..  l■«Hr.,v<>l.'.-4.l<.m,pl.lu,flK.(lt■ 
- borealie  WhiteavM.     11889.)  I  \.  w  li«.,.,,.  lOTk   A  IJ.  Mwl-m. 

(i...|,  «i,.l  .N.L  111.1.  ^nr.  <■-....  IWl.  .■.!,.  P.lr-  '  Fomu.li..„i  fr.l«^™  |T.-rtii.rjl, 

"111.,  V..I.  1.  pt.  !i,    p.  ILL      M«lli™j,  !«>»,      J.-  I.ur,[i„„;  >.-,l|„.rB  Hl.(«. 

F.  ttiui-»v«. 

F..iiiiT.>l'-ii:CrrtH'H>i». 

Ln'^lii.ii:  R>irk>  niuUliliiIlK,  Ihrr..  niiir>  mirth  «t  j  1(1.     Phtla..  IK;4.     !>,  Ii.  Jloi'lori. 

III.'  ,At  m  ..f  l)<»ir»  lik».  Nunhwnt  TrrM-  KurniKtlnn;  (.■r.^ii....|.ri.  :TrrH»ryl. 
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Scntella — C  on  ti  >■  ii  f  d . 

lyeUl  Conrad   Morton.    (IRW.) 

6)rnop,0rg,  Rem.Cnit.Cr  U. 3. , p. IT, |if. W, «g. 8. 

Chill.  1B34.    B.  O.JfortOD. 
FuniKllDD   Creticeoai  [Tenliir;]. 

macrophora  n.  ■■  Ravenel.    (ifMl.) 

rioc.  AcH'l.  Km.  Scl.,  Phlk..  kiI.  I,  IMI-IMII, 
I>[>.  81.  81.    PhllR.   ]MX    £.  lUrrue]. 

roriii»tl"n:  Cret««ou»  [TtrtlujI. 

l.<>«tlaD:  CiH>|«t  ritvr,  In  Bl.  Thuois  piriifa, 
■IwBl  ■rii'iilH'n  Diitu  rram  diarlolnn,  [».  C.]. 
rogeral  n.  a.  Morton.     (J834.) 

fijrMnii-Org.  R«ni.Crel.a(.Tr3.,i>,'r;,pl.]3,llg.3. 
PliiU.    *.U    8.0.jrorlan. 

FDmitlun:  I'KtuoanijTcrliiryl. 

Locatluit   Uourwoiuiilj,  All. 

TOEBral  (HoFt.  AgM.    (1838.) 

Knnii.  d'&'hlBodi-niin  Virmnt  K  Fi>«le^  pp.  1(3. 
H,  pi.  Hkl,  agt.  1-4.    NclukiMl,  11-38.     L,  Ag.   \ 


SerpuJa— Coiitinieil. 

babrogramma  n.  8.  Gabb. 


.     Ftllll.,   lll.'>8-IBO). 


—  Intricao.  «.  White.    (187n.) 

Rtp.  Qtumr.  mJ  G(^1.  Expl.  and  Sur.  VHt  of 
ont-hundnilta  incriilltD,  tuI,  •.  pi.  l,  i>.  UA  pi. 
lfi,flE.fia.    Wub.,  mtl.  C.A.Wliili.. 

Funnillon:  Crrlvfoui. 

[lonticn:  Bunlliiut  nr  Pirli,  Utah. 

a.Wliiteave8.  (1X69.) 


l«7]. 


SeUa  (auhgeo.  A.  Adams)  Ueek.     (187C.) 

iKit.  r.  It.  x^\. 
Bepia  [LiDD.]  MortoD.     (18S1.) 

»jDup,  DrK.  U>iu.  Cnl.  Gr.  U.  B.,  p.  82.    PhlU., 


Septifer  (Recluz)  Galib.     (1864.) 


Lrx^tlun:  Nnr  Vi.rt  Ti'Jon,  (W. 
Septooardift  n.  g.  H.  &  W. 


-  aemlcoalita  n 

OooLnndNit  Hlal.Bur.C-n.,Cwi(.  C 
vol.  1,  pt.  2,  II.  lS.-i.  pi.  S8,  Bg.  1, 


?  tonuicarlnata    (M.  &  II.)  Meek. 

(I(J76.) 
Hi^p.  ir.S.Oml.  Bur.  T>rr.,  vol.9. i>il50T,«0R,p1. 


■  lit  MUmnrl. 

?  tenuicarinataa  n.  a.  H.  &.  II.  (IttTiT.) 

rroc.  jtod.  yu   ail.,    Pblli.,  for  IMT,  p.  lU. 
PLilii.,  1KS8.    H«-k  A  lllydra. 

LiKOiron   Monlh  "t  VoTmllloo  rlvrr,  in  lli.>  Uli- 

trianenlaria    (MiioHt.)   Crediier. 

(1870.) 


I.  H.4.W.     (H(77.) 


1*.  iwi,  iH.  pi.  T,  Bg.  a-.. 

tWhilMU. 


rotnla (Mort.  sp.) Cradnor.     <  1870.) 

ZrltKh,  Ilvubch.  GmI.  Un.  UaiiJ  «,  p.  'Jtl.  Btr- 
lln,  18;n.    11.  Cndurr. 


-  np.  nndet.  Morton.    (1830.) 
Am.  Jonr.  Bel.,  lU  wr,.  v>.l.  IT,  p. 
lUTrn,  lUii.    8.U.  MortuD. 


Sorpula  [Linn.]  Morton.    (1R3I.) 


ita  n.  8.  Morton.     (1831.) 

■g.   JUm.  I'r,^.  Or.  V.  H.,   p.  71,  pi.  IS, 
Plilla.,  IKH.    tL  O,  UunoB. 


—  8p.  iindet.  Morton.    (18U.) 
liin-'p.  Org.  Htdi.  ('r*t.  Q'.  V.  &,  p.  TJ.    Fhili 

IS31.    M,  G,  MoTtoii. 

Ixvalluii:  Xur  DhI,  N.  J. 

Bp.  undet.  M.  &,  H.     (18G5.) 

l-alwnt.  !'!>.  HlKWnrl.  amlliitoD.  Cunl.  Know 
voLl*.  So.lT;!,p.iag,pl.(.ll«.*.  Wuta.,IBI 
KHk  a  llayrlcu. 

Loatlaa:  BuuUiwHl  but  ol  Ih*  Black  hill*. 
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SliicyclOuema?(Mt^fkiCiiiiiail.   (I;WS<.1 


(  WliileavM.    (1K7K.)  Sliil8trall«(siil.n:eii.  II.  A  A.  Ail.)  M«-ek. 


I  Smitotrocbns  (V..  &  II.)  tiulib.    (ItttiH.) 


Furiiuliuli    JurMi.-.  '  cnrtUH  II.  ».  lijilill.      (IKlBI.) 

Ln<«il..ii:  H(Mjo.n>.rivPt.  BHH-liO.1 -Ii.  i!,-..l,  Siir.  r»l,  f»l.....n., . ..(.:;,  |..  Jtt.  i.l  3*.  tls* 

Hp.iiudut.  Urqiii/B.     (INMli.)  Ii.i.  I.-:..      M.ilu..  l-*».    M.».ti-L.l,. 

All.  .Hill.  FiHu-lit..  K.ti.  JI-1-.  T.nu<.  7.|..  L-1-.,  11b.    .  ,  '"'ILT's,  Z  \u[u,h-,   1^1 

l!i.    X.-xk-^  lUiBi.    M.  Unnii™,  -"          ■                          .       ■ 

Funiiui'iii:  (>rtacvunii.  (?)  vanconvereiiaia   u.  h.  Whit- 

liualiuii:   Rowl  to  IliiM'W,  ■'•al.^nuui  'Ifilnrl,  wvctl.     (1KT».) 

BtU-  -f  UichiWAii,  M->k'».  iUtt.  ant.  I'mii.  :i|i.^.  P.«i.,  v..1. 1,  i.t.  ■■.  ]>.  i;ii,  |il. 

«p.  iimlet.  Hill,    (lisw.)  ai,  ««,.  v,  j...    M...itr...i,  i>tTJ.   .i.  r  ttiiit 

Aua.  Ilrn  tivi\.  am.  Aik.  fur  H-w,  .ul.  ^  i.  l:i:i.  '■""'^ 

Uttk.  llu'k,  Iwa.    U.  T.  Hill.  l-..riniilli.i):  i:r.-l«.f.nu. 

LuntiniK  ArkUMiL  '  Bolaritim  (I.aiil.)  t4u1i1i.     (IHtiO.) 

SenifllSUB  HIlliKl-D.  Meek.     (lUTH.t  }•„,:  AraA  \mL  ».i..  I'bilu,,  for  WCU,  y.  \H. 

K,^  V,  s.  (;.-.i.  Biit.  T.i T..  lui,  11,  [,, .17.1,   w.1-1..,  i-hii..,  mm.    W.  M.  Uii.b, 

IbW.    k.  B,  Mwk,  abyBiim»ii.s.<Jiibl..     (18IB.) 

dakoteusia  var.  vanconveTensU  ii.  p,,^  ^,,^,  x„^i  i.i.n,.  r..,  i!..ji,  |,.<n,  pL  s, 

var.  WhiteavcH.     (IKTt).}  ng,u.    piilliuilWI.    u. M.  tinbii. 

Gwl.  aiir.  Cud.  Mi«.  Fu^..  i»I.  I.  i-I.  ■:.  \-v-  H''.  Fcn^uthm:  <Jr'lai'«>u>. 
13(1,  pi.  1^  rtii.  a.    Muiitnil,  ISTU.    J, 


SUiqua  (MflhIf.)  Uu1ib.    (IxiSI.) 

(Jwl.  Sor,  OU.  P.feuiit,,  Ti.l.  I.  [I,  HT.    I'l.i 
ISM.    W.  11.  GiUi. 

lUabli)  Wliitltclil.    nnn 

<ll.  SUT.,  vuL  8,  )>l>.  Wi.  1a7.  |>I. 
Vruh..  IHSS.     R,  p.  Wliiin.'M. 


(Jiibl..     iWil.) 
Owl.  But,  r.t.  Pul.'f.ul.,  ml.  t,  ;..  H7,  i>l.  ■^•.',  H 

£31.    rhllK.,  IMtt.     W.  M.  i.ill.li 
FunHtlcHi:  rr*uc»"U>. 
Imilmi:  M<inh  tiilv  •>)  ihr  Slikl.v.>u  m ulii 

On-B-m.  Bwr  thr  l-'ll  li.Hi-  .■<.  tli-rtJur.-  r,u,l.     ^         K..niiiittiHii  rr.t«."iiT. 

SWqnariK  (Hi-lium.)  (,\>iimd.    (VC'K  i        1       '"'•'■■"r-  N.-rti,o  i.^n..!  „f  WjHhu,  Moii.io.-in(. 

J.lir.  Ai'wl.  Sm,  S.t„  Philll.,  vul.  M,  -ii  H-l.,  mv.-   I  r.,nii1y,l  .1. 

IK.^.  p.  ;i2i.   iiiita..  lKS.'~iMici.    T. A. ri.iiiad.  ;  Solecnrtus  (Tageluai  occideiitalla 

Upllcata  u.  s.  Couriul.     i  IKW.)  Wtiitnut-eR.     (1K<!>.) 

Jwir.A.nd.XM.  M.,  Pliil..,i«l.  ;i.-J.I-.r.,  l>^-.--  (!<.»!.  au.l  NmI.  lli-l,  Siir.  iSin..  i\.nl.  i-»n,  I-nl..- 

IBM,  pp.  3^*.  *<■"•.  I'l.at.  He.  IT.    niils,.  I-.-.S  nnt..  t..l.  1.  11.  '"I- 'I"-  !^"-  I^A  I''-  -*i  "k.  ^- 


l..--.IU.n:  ItarliLi.-l..n  .■... 

eoiM>ia«nm(Fitt. 

lEi.' 

liw 

uia. 

(1871.) 

(i.Higr.-PBk'uBf.  DiniHTk. 

11.11.. 

ii.«.i«.P.iiio.    St.  p.. 

[.■rJ.li 

ira. 

K.KI.1I.- 

WKllL 

y.vBiMliqi:  (-rrtivruu*. 

l.,.-„lh.i.:K..lb.ki<I<u.d. 

.vu-k 

LB. 

pl,^hfu.H.-R, 

lemer. 

(im). 

rltai. 

1,11 

ri^iMs. 

T«f.l'i.«.I,flKKH. 

.-H.:. 

11.' 

rllu, 

lew.    F. 

F.H-iiiullun:  (^.tKrwiiit 

l.."iM|.n.:  Tw  liilk««l" 

.\r  tl>' 

uflkrliiL 

,wk.ii«rAii-ll«.T« 

M.    T.  A.  CuBWl. 


I..II:  ftilll'  rlKT.  liiHii'liip  411;   r>n;(M   1:1. 


Solsmya  [Jji 
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u.H.  White     {18W).) 


LuolJan:  Atuut  fill! r  nil Im  nutl 

—  bllije  White.    (1881.) 


—  plannlatau.ii.C'oiiriiil.    |ltG3.) 

Juur.jt«d.)I.t.Sc<.l>bi]i..,igl.  ^M«r.,  Ig 
mM,  (1.  K1,  |.l.  at,  liB.  II.  Wiil..,  I8.W  1, 
T.A.Conrarl. 

■iibpliaata(H.&]I.  )Mm)k.    (IKTt!.) 


Solen— Con  till  iK-il. 

(Hypogolla)    dlegoenais 

11869.) 


B'1>.  U.  e.  GhiI.  Siir.  Turr. 


triaaina  u  s.CuDruil, 

Am.  Jaur.  (;.>pcb.,  roL  ,'i,  Ph] 

V&.  I%ila.,iina.  T.  A.  Odi 


l»n«.,  vul.  I,  n  Its.    Phil*. 
IBM.    W.  U.  Gibti. 

?  dakotenaiB  n.a.M.itH.    (1857. 

-^—  liradlans  n.s.Roemer.     (IHSli.) 

KnHJe  lun  Tm,,  p.  -(.'i.Tif.  •;,  Wg,.  !^  t,     Buu„ 
18^.    F.  RuoOKi. 

Jomulion:  CnUrugui. 

Loulluii:  FrHleri>'h>l.urg,T>'i. 
paiallvlnsn.s.  liabb.     (1864.) 

Gh>1.  Sur.  Cal.l^lFiiiit..iul.  i,  j.p.  UB.  11T,  i<l.u>V. 
lit.  IIT.     Pliik.,  IHM.     W.  U,  Uuhli. 

roraiHllan:  CntiunHH. 

Lomtlon:  BBl[lu>m.I|H,li,l.iH»ir}lnrt!iiEi;  Munli, 

T.(|0B,  Cit. 

anbpllcatua  n.  s.  M.  &  H,    {lg5(!.) 


tHypogeUalcnneatuB  ii 
(1868.) 


1  ai>.  uiidet.  itoenier.    (1819.) 


J*..li^i,;  Fr«l-(l,  k.l.urK.  T..«. 

Selena    lirowne   Coii.    (Itttlu.) 

ITiK-.  Ac«J.  1^1.1,  All,  111)]..,  fur  iBtlfi,  p.  IM. 
I'lilJu.,  isia.    T.  A.  (V.nnJ. 

blplicau  Con.    (1865.) 

l-ivc.  A.*l.  K.t.  *.-i,,  Phil..,  fur  law.  |i.  181. 
Willi.,.  IKIi.',.     T.  A.  I'witwl. 

Solenoceras  u.  g.  Conrad.    (IKW  ) 

Juur.  Afad.  Hal.  B.  I.,  Phil*,  lol.  4,  ad  ■T„  IRM- 

lKe»,  p.  ^84,    Phila.,  l(l.'>t-ll*«n.    T.  A,  r.Hinid. 

aiinulUer(MuTt.«p.)Courail.    (IHBO.) 

Jim     Acad.  Nal,  ftj.,  Pli  lo.,  loT.  I,  *1  »-r..  IKTM- 
l»«(i,p,2M.    Pblln.   IftM-IMKt.    T.A-CouraJ. 

Solidula    fiBcher)  Shiiniard.    (18Gt.) 

I'ror.  fluilipn  S,«,  N»l,  HiM.,  vol.  M.  IK(iI.I$i;!!,p. 
IM,    Hiflldii,  yam.    B,  r.  tninnunl. 
tlddelU  11.  8.  Shutnanl.     (18ti1.) 

ITw.  B.aitun  Soc.  N.I.  Ill-l.,  vol.  «,  ll>;i,18ai,p. 

I£l4.     Ikn-Iun,  Ufi.     U.  V.  Sliuinanl. 

LcMUllun:  KHiirniruuiil.r,  Tfi. 
SoUdulua  (Fieclier)  Conrad.     (18r>8.) 

Junt.  Arid.  .v.l.  Sci..  I'l.il..,  vul.  a,  aj  ur.,lgss- 
IMS,  1>.334.     Pliil...  Ili.-^meil.     T,.*,Cuii™i 

liuteua  n.  a.  Conrad.     (IKM.) 

Juur.  A.ud.  Nal.  *1.,  Phil...  vol,  »,  Ikl  Kr,,  18S5- 
IHOf.  1^   ;UI.  pi,  31;  (Is-  lU.     I-hii.,,  IBSa-IKBK. 


uf-.llun:  Owl  prpfk,  lbr»Q 
tuwnormpl^y.Mi*. 
Solytna  )i.  g.  Conrad.     (18T0.) 


0,  Pliilft..l8TU,lini,p,7B. 


—  Uueolata  (Con.)  Wliitfivld.     (18Si.) 

Mi,u   V    e.G=ol.Mi,P.,vo1.0,pp.ll«,l*l,p|.a, 

nm,      n    w«ii.,  iMs,   u,  p.  whiHiid. 

X-c.tiou    BwlilaiifiBld.  N.  J. 

—  llnealatiis  n.  •.  Conrad.    <18T0.) 
Aiu,  .timr.  Contli,.  vol.  R,  lliiliL,  IM^  WTI,  pp. 

,     PltllB„lMl.    T,A.(\iiiniiJ. 

uld,!?.  J. 

liueolatUB  CuQ.XJabb.    (1876.) 


T.\  7(1,  pL, 


LouaUoii;  Kartiuvz,  QmL 
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8pataiigii8(LamO  Uurton.     (1824.)  Sphceia— CoutiuntHl. 

J™r.ArM.N.t.S(i.,i'hiit,»«i.  6,1.1  ~T.,i«7-  I  wWtneyi  n.  ■,  M«k.     (1877.) 

IMl.   pp.    vs.  VU.     Phil...    WW-IMl.     ±   a.    I  K,,,o«,l.   Kxpl.  FurtMl,   P,«ll,l,  v.,1.  *. 

"""""■  1'.  loi.  pi.  10,  Dr..  4<i-B.    wii.1,,.  ion. 

I  M«k. 


Lonliuii:  Bin  Tlmljrr  THBk,  Glonrei 
—  COT  maiinnni  7  (Pftrk.)    Morton.  [ 


Loaltsn:  (iluiir«il..r  .-, 

IBlI,  N-  J. 

—  cor  maiinum 
(1830.) 

'   (Park.)    Morton. 

]g.  pi.  a.  Bit.  10.   X.W 

—  pataatatua  u.  k. 

Am.  Jour,  (fci.,  1-1  ., 

H,«„,lgM.    ii.,!.M 

FununlIuD^  OL'lnn-nii,. 

Ixk-Ulon:  K«w  J,.i»j. 

Morton.     (1833.) 
.  i«i.  S3,  p.  aw.    N.W 

J!lBop.Oii.Bm.<.M. 

iDrmitian  Gratuwui 

on.     (1834.) 

(ir.r.s.,pp.T7,Ts,pi.a, 

G.  0.  Murtun. 
Al..:  Timber  rmk.  N.J 

—  aMllan.„.Mnrl 

Am.  Jmbt.  Scl.,  Irt  ».r 
11.    S»w  lluvvn.  lill. 
runii>tl.n>:  l^rrti .!•. 

jn.     (1830.) 

T«l.  18,  ,..  31.-.,  pi.  a,  He 

—  ateUa  Morton.  ' 
Jour.  At:ul.K>l.  H>'l.,  P 

iwi,  I.,  wo.    r-iiiin., 

1830.) 

hiliL,>Ml.  <;.l>(Hr.,I8LT- 

—  nngula  Morton.     ( 183 1 . ) 

SyiHp|i.  Orji.  lU'ui.  <r.>l.  fir.  I".  X.,  \ 
Arc.  ".  MillH.,  IK-A.  ».  n.  Manun 
FormatiuB:  Ctmii'uii!^ 


SpbBoraUa  n.  g.  Conrad.    (1860.) 

Juur.  Ar.rt.  Nnt  »4,  Phil..,  ?ol.  4,  M  wr., 
IHSB-lmm,  p.  MU.  PliiliL,  Igfig-lDOll.  T.  A, 
Cunriid, 

concentrlca  n.  a.  Conrad.    ( 1860.) 

iii.-«-i«oo,  p.  low,  pi.  16,  ag.  4.   Hill*.,  laM- 


I  SphKrioU  (Stoliczka)  Meek.    (1876.) 


?  cordata  (M.  &.  H.)  Meek.     (1876.) 

ll-ii-U.  HOwl.Sor.  Terr.,  lol,  B.pp.  i:r7,  l.1»,|>L 
S3,  (Igi.  3.1-c.    Wwl...  I«fl.    >M).Xn-k. 

Liicatiiini  Uareiii  rWtr. 

?  endatracliya  u.  >.  Mmk.    (1876.) 

Kep.  [-.  B.  Ocol.  Miir.  TiTr.,  »ul.  9.  j..  13»,  |4.  », 


?endotrachyB(Meek)\Vhite.  (1879.) 


'""     ?  obliqna  (Mn-k)  Wliite.     (1879.) 

KI>-iFBih  .\ Ri'|<  I'.  S.  i'.r-i.  iiikI  <ii.iiKr.  Bar. 


—  flp.  antlet.  Morton.    ( 1X3(>. ) 

Am.  J.ir.  Sri.,  tut  H-r,  lul.  IT,  p. 

II»Mi.  inii.    tf.  11.  Slortnii. 
Fsrnuibni:  Unluomi". 
Luffttlmi:  miiDii'Kmipiiiily,  .V.  J. 
ap.  nndet.  Moitoii.     (iKiO.) 


kVliilildd.     (1877.) 

:.ir.  Iln<k,  H(.  KTiiw,; 
IllW'k  Hill.',  pp.U,U. 


Kiiniullon;  Criwsoin. 


Bphssra  (Sow.)  Me«k.     (1877.) 

Kop.  Cli'nl.    Ki|.l.    KoriinJ.  IMFKllrl. 
p.  KB.    WMli.,  UTT.    F.  B.  ll.vk. 


■OTLB.] 
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Sphseriola — Continned. 

umbonata  n.  8.  Whitfield.    (1885.) 

Mod.  U.  8.  Qeol.  Stir.,  toI.  9,  p.  162,  pi.  19,  flgi. 

17,  18.    Wash.,  1885.    B.  P.  Whitfield. 
FormatioD:  Cretac«ouB. 
Location:  New  Jeney. 

—  ?  'warrenana  n.  s.  Meek.    (1876.) 

Rep.   U.  8.  aeol.  Siir.  Terr.,  vol.  9,  pp.  138, 139- 

Wash.,  1876,    F.  a  Meek. 
Formatfun:  Cretaceoiu. 
Location :  Near  the  eautem  base  of  the  Black 

hillB. 

SphsDrium  (Scopoli)  Prime.    (1865.) 

Mod.  Am.  CSorbiculadfe  (Recent  and  Fomit), 
Smithson.  Miec.  Coll.,  vol.  7,  No.  14A,  pp.  32, 33. 
Wash.,  1866.    T.  Prime. 

—  fbmioBiim  (M.  &.  U.)  Prime.  (1865.) 

Mon.  Am.  Corbiculadae  (Receut  and  Fossil), 
Smithson.  Misc.  Coll.,  toI.  7,  No.  146,  p.  5i). 
Wash.,  1866.    T.  Prime. 

FormatloD:  Tertiary  [Oretaceons]. 

Location:  Three  miles  aboTe  Fort  Union.  Nebr. 

—  fbnnoaum  (M.  &  H.)  Meek.    (1876.) 

Rep.  V.  S.  Geol.  Sur.  Terr.,  toI.9,  pp.  626,  627,  pi. 

43,  flgs.  4flr<.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Lower  Kocene?  [Cretaceous]. 
Location:  Ten  miles  below  Fort  Union. 

fbrmosam  (M.  &,  H.)  White.  (1883.) 

Twelfth  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Sur. 
Terr.,  pL  1,  p.  72.     Wash.,  1883.    C.A.White. 
Formation:  [Cretaceous.] 
Location:  Upper  Missouri  river  region. 

formosum  (M.  <&.  H.)  White.  (1883.) 

Third  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur.  Terr., 
p.  33,  pi.  17,  fig.  11.   Wash.,  1883.   C.  A.White. 
Formation:  Cretaceous. 
Location:  Upper  MiHSouri  river  region. 

—  fbrmosam  ?  (M.  &.  H.)  Whiteaves. 
(1885.) 

Geol.  and  Nat.  Mifft.  Sur.  Can.,  Cont.  Can.  Pale- 

ont..  vol.  1,  pi.  1,  p.  68.    Montreal,  1886.    J.  F. 

Whiteaves. 
Formation:  Cretarcun^. 
Location:  Belly  river,  eatttsidp.  of  Driftwooii  bend, 

South  Saakati-h^wan.  one  mile  below  the  mouth 

of  the  Bow  river,  Canadn. 

—  fbrmosam  ?  (M.  <&  H.)  var.  Whit- 
eaves.   (1885.) 

Qeol.  and  Nat.  Hint.  Sur.  Can.,  Cont.  Can.  Pale- 
ont,  vol.  1,  pt.  1,  pp.  fil,  62,  pi.  0,  tig.  3.  Mon- 
tTMl,  1885.    J.  F.  Whiteaves. 

Formation:  Cretaceous 

Location:  >:d.MaliHirs  roulce;  Belly  river,  eight 
miles  above  Coal  biinks,  Canada. 

planum  n.  a.  M.  &,  H.    (1860.) 

Pn>c.  Acad.  Nat.  Sci.,  Phila.,  for  im\  pp.  176, 
176.    Phila.,  1861.     Meek  A,  Hay  den. 

Fonnation:  Tertiary  [CrctoceousJ. 

Location:  Near  the  mouth  of  Grand  rivar,  ou  tha 
Upper  MliMiuri,  Nabr. 


SphaDrlum — Continned. 

planam  (M.  AH.)  Prime.    (1865.) 

Mon.  Am.  Corbicnladis  (Recent  and  FoaslIX 
Smithson.  Misc.  ColL,  voL  7,  No.  146,  p.  68.. 
Wash.,  1866.    T.  Prime. 

Formation:  Tertiary  [Cretaceous]. 

Location:  Near  the  mouth  of  Grand  river,  on  the 
Upper  Miaouri,  Nebr. 

planam  (M.  &  H.)  Meek.    (1876.) 

Rep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  626,  pi.  43, 
figs.  6a,  b.     Wash.,  1876.     F.  B.  Meek. 

Fonnation:  Cretaceous. 

Location:  Near  Grand  Island,  on  the  upper  Mis- 
souri. 

planum  (M.  &  H.)  White.    (1883.) 

Twelfth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 
Terr.,  pt.  1,  p.  72.    Wash.,  1883.    C.A.White. 
Formation:  Cretaceous. 
Location:  Upper  Missouri  river  region. 

planum  (M.  &  H.)  White.    (1883.) 

Third  Ann.  Rep.  U.  S.  Geol.  Sur.,  p.  S3,  pi.  17,  fig. 

8.  Wash.,  1883.     C.  A.  White. 
Fonnation:  Cretaceous. 

Location:  Upper  Missouri  river  region. 

reoticardinale  n.  s.  M.  &,  H.    (1860. ) 

Proc.  Acad.    Nat.  8ci.,  Phila.,  for  1860,  p.  176. 

Phila.,  1861.    Meek  &  Hayden. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Near  the  mouth  of  Grand  river,  on  the 

Upper  Missouri,  Nebr. 

reoticardinale  (M.  A,  H.)  Prime. 

(1865.) 

Mon,  Am.  Corblculad«B  (Recent  and  Fossil), 
Smithson.  Misc.  Coll.,  vol.  7,  No.  145,  p.  68. 
Wash..  1865.    T.  Prime. 

Formation:  Tertiary  [Cretaceous]. 

Location:  Near  the  mouth  of  Grand  river,  on  the 
Upper  Missouri,  Nebr. 

rectioardinale    (M.  ^  H.)    Meek. 

(1876.) 

Rep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  pp.  627,  628, 
pi.  43,  figs.  3a,  b.     Wash.,  1876.     F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Near  Grand  island,  on  the  Upper  Mis> 
souri. 

reoticardinale  (M.  &  H.)  White. 

(1883.) 

Twelfth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 
Terr.,  pt  1.,  p.  72.    Wash.,  1883.    0  A.White. 
Formation:  Cretaceous. 
Location:  Upper  Missouri  river  region. 

— ^  reoticardinale  (M.  Sc  H.)  White. 
(1883.) 

Thinl  Ann.  Rep.  U.S.  Geol.  Sur.,  p. 33,  pi.  17, fig. 

9.  Wasli.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 

Location:  Upper  Miaouri  river  region. 
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Splieetluni— Cull  t  i  1 1  ti  til . 

recHcaidiiialB<M.&  ll.)W1.ite 

{UWf..) 


Spirifer — C  on  t  i  duimI  . 

homfrayiii.B.  Ualib.    (ISSJ.) 


siibellipticum   (M.  A.   Il.>    rriiiK-. 

(IHIiii.) 


I.r>:.>lluii:  Star  rwiyun,  lIunlvMI  iwint.r,  Nrr. 

-  obtiuiu  n.  B.  (labl).    (VfSS.) 

Am.  .I.nir.  Umi-t...  vul.  S,  Plill*.,  IJMW,  IKT'i,  pp. 
IT,  Id.  |.1.  7.  ng!L  tr,,<ub.    PliitiL,  IftTii.    W.  U. 


iiBilllii-.n.  MliK-.  i-«ll ,  vul.  T,  S...  14.-.,  |i.  S«.  ''       ' 

«'»]>.,  1>K.'>,    T  Frinir.  .  Spiiifera  iSpiriferliia?)  nlia  n.  h.  H.  & 

'"""'""'■  •"■*"' "■"■■'■'■  I  It,^,.  (;o„i.  |i,|j.  r»iii<'lli  I'jralM,  vul.  *,  1.1.2, 

im    (.M.   *    Jl  )    Mwk.  I  IT.  i-l.  ■-■w.  |.i.  .^  ««.  n.    w«i,„  injT.    11.11 


Bubellipti 

(IKTIi.) 
Rfi>.  I'.  &  i:<'i>i.  sur.  Ti'ir.  t.>i.  !>.  ^  rrj;,  g.). 
n«>.  .'-T.  ^     Uu••h.l^TlL     K.  IV  M".'!.. 


anbelllpticuni  (M.  A  11.)  Wliitu. 

(IMjCt.) 

T«..mii  Ann.  ij^i^  V.  n.  i:i.,.i,  JU.I  <i„.p-,  fu,.     botealiB  ii.  h.  WIiiteuvM.    (IWS.) 


Fimiatlgn:  Hn'Mnknir 
I.a.t[«:i:mTHJ.I.. 


-liotnfrayi?((ialil.)  H.&W.    (1)477.) 

l:r|i.  Ii...'!.   Ktpl.   (-uriivlli  l<>ni]K  tul..|.  |.I.« 

i>.  ^"1,  |.i.  i>,  Ui;.  iiL   WHb.,  lan.    lUU  A 


tilni  |KI-^   l^lI>-[] 


■nil  K  half  mile*  Miilh  oT  D 


tWhiU'.     (IXTtt.) 

Km.Hlh  .\iiii.  B.'ii.  r.  f.  r.ml.  ■»■  Owi^r.  E><i 

Tnr.,  [^  StS.    Wanli.,  1H7!).    C.  A.  WlilK 
FurmUiiii^  ('Ti'lii.'niwi. 
Lintlun:  Km.>l..u  iwl  ininn,  Wyu. 

Sphenodiacna  aiiligrn.  Mi-ek.     (lf)7li. ) 

"i-\r'K'iiMt"fc''"'" '"'"''''  ""'   """''     carlottMUWu.H.Whitoiives.    (1881.) 

mandensiaii.D. \Vli)tt>avrH.    (IxKl.)  '  |t.  a,  |.|>.  i».  vak    Miimni,  i-mm.    j.  t, 

Ucl.  ami  Sal.  111-1,  Bur.  rnii.,  Jlw.  K.w.,  vul.  1.  ,  Wliil.^av.*. 


Splroceiu  (Mcuk)  WliitMVw.     (18S1.) 
(;.^>l,  nnd  Sal.  IIM.  Siir.  Han.,  )!.«.  r-w,  TOLl, 


requieiilaiinB?{irOi-1i.)  Wliili-n 

(1«*4.,. 
(ii'ol.  au'l  Kat.  Ill>4.  Siir.  I-nn..  tl.-h,  F'-».,  i 
|4.."M'.ill',  1.1.  Si.tliw.  1,  l.>.      Mui.li.4l. 


Spironema  ii.  r.  Moi^k.     (ICOt.) 


-~teuumiieata(M,&II.)McRk.  (18l!4.) 
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Spondylaa  [Lam.]  Courad.     (1833.) 


Splronema — Co  iiti  ii  iied . 

tenniUmeata  (M.  &.  U.  up.)  Meek. 

(ISTIi). 


Spliopleota  amerlCBiiB   ELrenlier 

]]1krut(Mllultl(^  ThT.  32,  lis.  ■^'•.    hciytig,  U 

U.  O.  KlirvniKix. 
TDmuflun:  Crvtru'.roiii. 

—  americana  Ehrenlierg,     (IKi4.) 

llikrogfulngla.   ■fur.   Sa,   tigi.,    13,   14.      L<>i|.T 
laM.    C.  G.  Bhrenberg. 


no*,  p.  Kt,  |ri.  ». 


liilri.,  IK'*i-1(»l,    T.  A.CuiiinuL 

Coil  rati.    (ItiKJ.) 


e«ealiB  (Mort.)  WliittieUi.    {1885.) 

Jluii.  I',  s.  i;„,l.  8iir..  ...I.  !i.  |.|..  f.7,  :*.  pi.  s, 


guadalupee  u.  a.  Kuemer.     (1819.) 


LdCAlInn:  3fliwuMlJ>lfl  rp^lan. 

apiropora  (d'Orb.)  ti.  &  II.     (imi.) 

Jour.  Acid.  Nil.  Brl.,l'liiln.,  veil,  .1,41  .rr.,  1 
IMS,  p.  16ft.    Phlla.,  Itii:^.  IBCI.    niii>i>  *  lliim. 


giiadalnpfe  Koempr.     (1852.) 

Kri'ijB  '/on  To..,  |.p.  ra,  SI,  T«f.  8.  iigt.  «i,  t. 


SpirorbiB  (LniiiHirlt)  Wliite.    (1880.) 
rnxi,  vs.Kni  Mun  «,i.3.p.  int.   n-juij.,iM 

^miilihHi,   Wk.   Coll.,  Tol.  Si.     Wanh.,  lot 


—  !  (Lam.)  Uorton 


-II.  B.  t  Hill.     (1889.) 

fin.1.  Siir.  T.'ii.,  Bull.  Si.  4, 1).  T.     Aiiflin,  18». 

K.  T.  Hill. 
KorBuili..n;  rrHnMOUli. 

Btalagmlam  a.  aahgrn.  Conrad.     (1860.) 

ln<1'>,p.S>Il.     Phlll..  IK'ul  Xl^ai.     T.  A.  I'uiinrL 

Stavella  (niiIikpii.  (irny)  Meek.    (1»~6.) 


-t  White.    {IH7ii.) 


l:  thu  Mcllin  itUiuB,  WrOL 


robinBi  11.  B.  Wliilo.    (18KT.) 

;l.1,  34.  pi.  3,  Hto,  I-tl.    Pliltn..  IMT. 


braikenridBil(7)(.Siiw.  up.)  Wliit- 
uvcB.     (1878.) 


Loatiun:  IHujaiKu  tinr,  BrIUih  OoIuDbU. 
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St«pIiaiioc«raa — Con  ti  aned . 

o«pholdM  n.  a.  WhiteavM.     (ISE 

Oral.  Md  KiL  nut  Kit.  Oau.  »«.  Vim.. 
1,  pt.  3,  p.  210.    Uoiitnal,  INK.    J.  F.  W 


—  bampbreyainnum  (Sow.  ep.) 
avuH.     (187H.) 


—  bnmplueyaiaiiuiD  (Sow.  Hp.)  Wliit- 

MVM.     (ISTtl. 
Urol.  SuT.  ClD.,  Ik't.  Fru«.  fur  ISTG-IBTT,  |i.  ISC 
Uoalnnl,  ISIS.    J.  F.  WIiIimvh. 

t.DHtloii:  tUgullnl  lake.  Bill  lull  I'uluniLiii, 

—  oblatum  11.  a.  WliiteavM.    (18»1.) 

(i«L  iiul  S'lt.  IIM.  Sur.  Cm.  H>'>.  Fan.,  vol.  I, 


I.,™iioii:  Bkldrgalt  iDlol,  Qun-n  Cli«rli 

(IjWhiteavM.    (1878.) 


Cinndi 


■I,  wm.  1.  r.  wfaiiHVH. 

ronmlEun:  Jiirvaic. 
LDnt<'>r.:  IlIuyoiKO  rtnr. 

(T)  Whiteaves.     (1878.) 

C*ol.  Snr,  Csp.,  ngp,  ProE-  <•>'  IHTG.  IHTT.pi 
1ST.    M«iilrt»l,  IBTB.    4.  7.  Whll«T«. 


Loutl. 


:  IlUij-i 


StomatU  (Lamarck)  White.    (I8S».) 


obatrietan.  ■.  White.     (1«89.) 

Bull.  V.S-  GuoI-E4ut.,Xo.  si,  pp.  IB,  lil,pl.4,  flsa. 

PomKllou;  Crvlw'uiu. 

hocMlinn;  Ultlv  run  ctwk,  Shuri*  miiiitr.  Cal. 

BUcleDRlB  II.  8.  Whiteavea.     (1)479. ) 

(Icl.  Sur  rtii.  M....  FflBi..  ™i.  I,  H.  i.  |.|..  lig, 

iw.pi.  map. 


XrHl,  IKTII. 


StraparoUus— Con  ti  d  ned. 
lana  n.  a.  Qabb.    (1864.) 

Grot.  Dm.  ai.  FalNnt.,  ml.  1,  pp.  ItO,  IZ1,  pi. 


I(t,  riiforconDlT,  Cd. 
an.  B.  iiabb.     (ISM.) 
Imnl.,  TOl.  I,  p.  120,  pi.  ao.iig. 
i.    W.  U.  OaU^ 


Locution:  TciuflM.  nuer.'tiuDU,  CaL 

Straparolua  (Mortf.)  Uabb.    (I860.) 

Jour.  A.ad.  Sut.  Bel.,  Pblla..  toI.  4.  2rl  Mr..  IDSt- 

iti«n.]>.Mn.    Pbii>.,i»a!,iiieii.   w.  H.a«hb. 
lapidosuB  (Muit.  ap.)  tiabb.    (1860.) 

Jour.  Aod,  Ntl.  Bex.,  Pltlli..  vol.  4,  2d  Hr.,  ISM- 
IBMI.p.  aod.pl.  4B,ll|!.  Sa,l.    PliiU.,l«M-lSlM. 


-  BubplanuB  n.  a.  Uubb.     (1860.) 

.lour.  And.  till.  M.,  Pbl](..  vol,  4,  3-1  Mr.,!! 

ixeu.  |.p.  tWH,  300,  pi.  4S,  ag>.  4,  <^  ».    Ph 


luC  All. 

iue.}C(iiiTad.    (1860.) 

[.,  PbllL,  lol.  4.  Id  Mr.,1«SS- 
I*.,  IMS-moo.  T.  A.  OoniuL 
a.  Coiirad.     (1860.) 


StrepBldura  (Swi 
Juur.  Arul.  Nil.  )<< 

riplejrana  a. 


Lonlion:  T{p[i*h  connlx,  Hla. 

Strlatca  (HUbgeo.  Conrad)  Meek.  (1876.) 

Rep.  17.  S.  OfoI.  Sur.  Terr,  lal.  t,  p.  IB.  Tub., 
187I-..    r.  n.  >U*k. 
Strombna  (Linn.)  Conrad.    (1858.) 

Jour,  Acid.  Mt.SrI.,  PlilllL.Tol.  3.  ^d•^'.,lKW- 
ll^|l,p.  3.10.  1-hlUi.,  1«66-1BSS,  T.A.  Connd. 
denaataB  n.  a.  Cunrad.    <1^8.) 

Joiir,  Amd.  Nat.  Hi^l..  Phllii.,  Tol.3,!dHr,iaslt. 
laSB.  p.  330,  pi,  3£,   lit,  M.     FhlU.,  1SS5-IBIB. 


;  luwD  or  lUplej,  UiM. 

Stropboconaa  aplcula  ?  Ehrenberg. 

(1854.) 
MlkruE*ulo|!lt,T(f,a2,Bs.  £1.   Lrlpilg.lBSt.  0. 
G.  Kbr.nl*T«. 

LocKti'io:  UlHinlpiil  nfliw. 

Snrcula  (H.  A  A.  Ad.)  Gabb.    (1869.) 

Ilool,  Bur.  (^1.  Pulriol,,  toI.Z,  |<.   I.VI.    riilla.. 


StxaparolluB  (Mnntf.)  Gahb.     (1861.) 
flFol.  Sur.  r>1.  raleoM.,  ToU  1,  p.  lU    Plilla., 
US4.    W,  U.  Gkbb. 
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Sttrcttla — Con  t  in  aed . 

prssattennata  n .  «.  Uabb.     (II4G9.) 

Gcol,  Biir.  <M.  PiWnl,,  lol.  S,  p.  l-W.  fl.  M,  Bg. 

2T.    rhiu.,  isr.a.    w.m.guMl 
Fomollun:  Cntuvoui. 
LocKtUo:  Sod  Diugn,  Cil. 

raTiooBtata(Uabb.}'v>''.Wbiteavea. 

(1879.) 
G»l.  Snr.  Cm.  Mm.  Fm..  vol.  1,  [it.  !,  pp.  llfl. 
IK,  pi.  IMIkk.  2,  It.    UoDtrul,  W.9.    J.  >'. 


-atrleoMQ.s.  Gabb.    (1876.) 


t.  Whiteai 
0.4I.  IJur.  (.Vn.  M™  Fim,  tuI,  I, 
II«,  |>l.  15,  BgH.  1.  1«-    Huniif 

Fvamtiuii:  (.'rT<H:iH<u. 
Idntlon:  Hiicw  ItlrnDdx. 


Location:  [California.] 

— (Snroulltea)  luconsplcuan .  s.  Oatib. 


GodI.  »ar.  Cal.  Paltont.,  tuI.  s.  p.  13l,pl.  21 

IS.    Plilla.,  1869.     W.M.nmUb. 
Fomatlun;  CrrurwDH. 

— ^-  (BurcnUUa)  matbewaonli  (Uabb  i 
■p.)  Uabb.    (1876.)  : 

Pror.  AiwL  Nil.  Sci.,  Pblla,,  (or  1870,  p.  if'.  \ 


Sycodfts— Cod  ti  o  ned , 

(?)  cTpiaeoidea?  (Gabb.)     Wbit- 

eavea,     <1874.) 
Oeol.  Sur.  Can.,  B*p.  Prof.  to[  wn.  I»T4,  )>.  US. 
llonlr»l,  1HT4.    J.  t.  Whltuvi'i.- 


-(?)cypreBOld«a(7}(Uabb),    Wlli^ 
lavM,    (1«74.) 

U«>l,  Bur.  V*a.,  Rep.  Frog,  for  lti7\  1S74,  p.  203. 
Uwtn-al,  1e14.    J.F.  WbHHxiL 


elaber  (Sbum.  ap.)  Whitearea. 

(IH79.) 
(■■.ol.  Sur.  Can.  Hw.  Fcnl,  vol.  1.  pt.  i,  f.  les. 
Mnmrrol,  IST'J.    J.  V.  WlittMvt,. 

L..r'>iti>.u:  I'lMl.tlluu  lilud  ;  Ntniluio  rivtr,  Iwo 

Su.'la  liluJt. 

Syncyclonema  n.  g.  Meek.    <18G1.) 

ClKtck  IJit  liivrrt.  Fiw.  N,  Am.,  Cm.  and  Jur, 
SuillliHK.  MiK.  Coll.,  vol.  7,  No.  m,  p.  SI, 
Wub.,  ItHH.    F.  B.  Hivk. 

Whiteavea.    (1882.) 
■iiD  TniiiH.  Rof.  Boc.  C«u,,  vol.  1,  ice.  1, 
I.    Montreal,  1«(I3.    J.  F.  Wliltravn. 
tiitn:  CnlarovuB, 

<fli:  Jac-kui^  BiuuutalB,  alwlwlirwiiruim- 
.uid  tu  Vilo.    All  lonlltin 


Pbila., 


W.  M.  Gab 


Lontlgii:  [Cklironila.l 

(SBTCuUtea) atnoata Galib.   (KTO.I 

C«l.  Hut.  Ckl.  Pal»nL,  v.>l.  ■>,  pp.  Kki,  1£i|  pi.  t!i^ 

Bg.  n,    Pliila,,  IMS,    W,  M.  Gilil., 
FnrmnlloD:  ITcUrruui. 

il>  lur  Allni^  n«!. 
SurculitttB  (Hiiligoii.   Conrnd)    Mnrk. 
(1878.) 


oypnooldea  tjabb.    (1X69.)  ' 

Cn-ol.  B<ir.  <W.  Ptlr-'.iil.,  vol.  %  !>.  lai.    PliiliL.  J 
i»;9.    w.  K.  atbi>. 


orlbeLo-erFrmKtl 

-meekiana  ii.  s.  Wliiteaves.     (Ut7U.) 

G-vi.  Hut.  Cau.  Wm.  Fom.,  vol,  1.  pt.l,]!]..*!.  Ki, 
llsi.D,  P.M.     Montn'al, l»Tn.    J.  F.  Wlillcavf^ 


rlBida  (H.  *,  M.)  Meek.     (1864.) 

I^nilllifmn.  UIk.  (!uII.,  vol.  T,  Ho.  177,  p.  31. 
Wash..  thU.    F.  n.  ItHk. 

rieida  (H.  &.  M.)  Meek,    (1876.) 

K'l'.  i:.  ».  Grol.  Sur.  Ter.,  vol.  9,  p|>.  CT.  tt.  pi. 
)■'.,  n>..>.  »,  a.h.    Wath.,  1«T«.    F.  B.  Mfvk. 

l..>ii1ion:ttaEPeReli,FoililUi,ind1(anwuiiv«r. 

rlglda(H.  &,M.)Wbitfield.    (1860.) 

lt*|i.  Goal,  BlHck  mill  or  Dak.,  141.  US,  384,  |>]. 
7.  flu.  1.    Willi.,  IWn.    K.  p.  Hliitflrld. 


1.  Cunrwl.    (1869.) 

vvi.  r.,  i-hik.,  ism,  iBTO,  p. 

Pliila.,  1870.    I.  A.  Cennd. 


LocatfoD;  Callfotala. 
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Tancredia  (Lycett)  M.  &  H.    (1865.) 


~  ?  SBquilateralia  i 


..s.H.JiH.  (1860.) 

Pliil^.  f.,1-  1860,  p.  IW. 


?»qullBteraUa«.&ii.    (1865.) 

P-lcONt.  Up.    Hi«,llri,  Sinil1.»l..  tV.,!.  fcuowl.. 

101.14,  N«.iTj,  M..wi,  »7,  Hi.  ;i,  ng.  «.   wii»b., 

IBM.  UnkABlTllDIi. 

LoaCiDD   gunlbllMtbu«ortli.'Blu-k  litllt. 

amerioana  U.&U.)  Mei>k.    (18T6.) 

B^p.  F.  H.  (ieol.  Bur.  Tbit.,  toI,  a,  ii..  na-l44, 

pi.  38.  Bpi.  i«-».   wmIi.,  181«,   r.  n,  wcfii. 

romuUoD:  Crelufuiu. 

Iu>r>IluB:  Hunlli  of  jD.llth  rit.T,  on  (hi  Upitfr 
UlHoiiri,  Cub*  1>  Puudrr,  In  CnluriKlii. 

—  ■mericana(M.iH.)Wliite.  (1879.) 

BlaiKiiIti   Ann.  Rtp.  U,  3.  li'M.  nnil  riwKr.  »ii[. 


l^ancre  dia— Cuijtiiiiieil. 

?  cceiioHOtui  n.  8.  White.    (1879.) 

El'iMitli  .\nii.  Ib'ii.  U.  S.  (;<»t.  >n<l  GfORr.  Sar. 
T«rT„i>.ajS.pl.  fi,flg«.  liB-J.    W*di.,iai«.    O. 

TnmialJuii  CnUceuus. 

liomllun    Tfn  mllmuMtofdrwl.T,  Colo. 

corbulifannliii.B.Wbitfield.  (isn). 

11.  ^.  CtHgr  inil  Gml.  Bnl  Itoclij  Hi.  Uagtaa; 
Pn'IIin.  Kvp,  Palvont.,  Blick  Itilli,  pp.  SI,  23: 
Wuli.,  1877.     IL  P.  WMimiil. 

Cum.itioB   Jnrwlc. 

l.»nil  in  failarm.lli-iruurTlif.BliukliJIIi.IMi. 

corbuUfonnla  Whitfield.    (1880.) 

1(.|..  (i«il.  illHck  mill  uf  Duk.,  p.  370.  p].  s, 
Htf,  S-8.     Wub,,  1S8II.     B.  P.  WliitOeU. 

LoctliuD   Eut  of  Iliu  BrlLe  fuunli*  rinr,  d«h 


White.     (188.1.) 
Sep.  n.  B.  GeoL.  >nd  Oeosr.  Snr. 
>.  IM,  pi.  3S.  Hg.  In.     Wuh.,  1883. 


—  amatiCBua 


M,   &   H.)  Whit. 


americana  (M.  A  It.)  Whitenve 

(1880.) 


—  bnlboHa  n.  a.  WhitfioM.    (IKTT.) 
U.  ».  r^-vr.  ■ml  flnil.  ftir.  B..-k>  lit.  K«i..ii 

Fr»iiiiL  n>T.  p>i~>ui..  Hif'k  rrnt^  p.  jj. 

Wn-li.,  1-7T.     B.  I'.  WlillBtM. 

■.nmiiMii:  nm of  n«ii»  K">irri»-.  nin").  hii)«, imk. 
bnlbosa  ^nlittlo1(l.    (ifxoi. 

I(.'P.  Ox->l.  Blnrk  Hil1<  'if  luv.. -.W.  :iTI.  pi. 

«.    (W.M.    ■Wuli.,lB>«i.     B.  r.  Wliiiddd. 
fnnnMlon  Jnr 


Ln-iti' 


Eut  ol 


p.  103.     Wiwb.,  tlO!l.     ' 


iilU'ii:  North  ilila  of  Bull  liks  folk,  South- 

>  Inoruata  (M.  &  n.)  Whitfield. 


ii^.Bivkiinu. 

!.  Whitfleld.     (1877.) 
I  (isol.  Riir.  BiTkT  jri.  BcElon: 
K  IV.  i*.  ». 


J-«iili.,  IBVI.    K.  P.  W 


IS  H..H»  Fuorrli.-  rlTnr,  IHuk 

a.  M.  &.H.    (1860.) 
Pror.  .*nul.  Nut.  !«.-(.,  PUlta..  for  1H60,  |.,  IgB. 
Pliflii..  IxU.    Mi'^k  t  Hajfili'ii. 

-  wursaaaa  H.  &  IT.    (lHik>.) 


(M.  &.  >[.)  Wtiitneld. 

Illllp  »f  Dnk.,  p.  .1TV.  pi.  n.  Bg. 
uiilhfflwt  uf  Wuna 
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Tape*  IMegerleJ  Slinniaril.     (It^.) 

Tniih  A.-iuJ.  Sri.,  SI.  I/idK  >»I'  1,  lliW-l«H>,  p. 
nil.    St.  L»dI>,  JtM-lMn.    B.  r.  Sfaumnnl. 


R.unllr..  Trx. 

- UlgHidl (Shum.)  (inl>b.    (IWli.) 


flic.  lA.    rhiln.,  Iiir.u. 


-  hilcardl  (Bhuniiirtl)  White.    (INK).) 
Tutinii  Adu.  Ki'ii.  IT.  3.  lirnl.  lud  G.''.|.-r 
T>^.,  pi.  1,  p.  «,  pi,  lit,  flpt  :1.i-r.    W 


D.WIiitrieM.  (INTIi.)  I 


qundmta  d.  s.  Ou 

C«ul.  H.ir.  t^l.  1^1*101.. 

MU.    riilln.,  ISf.t.     W 

FurniallDn    CtdIUFDU). 

■LofnllOT   7wtT«jon«iii 

WTomtngenBlB  n 

Trrr.,  pr."l".3n.    w 


Tapblua  {auligen.  II.  &  A.  Ad.)  Meek. 

{187H.) 
B.p.  [',  8.  G«iL8iir.Terr.,fol.«,r.Ka6.    W»li., 


Bull.  ICJ— Itt 


—  (Linn.  O'plesI)  Meek.     (1876.) 

—  nqualia  n.  a.  Qalib.    mm.) 

(inil.  Sur.  I'sl.  i>klnint.,  vul.  :i.  ]i|i.  IHt,  inn,  pi. 

SRii  Kfl.  73.     Phils.,  iwn.     v.  U.  Gabh. 
Farmiltnn  OnlacMiuL 
iKiuliun   llirtinni,  nil. 

—  Mhbuniarii  n.  a.  ciiilili.    (INtl.) 

Geul.  Mur.  ('«l.  P«lpi«.t..  vni.  1,  i\  t!.»,  pi.  a,  Bg. 
mn.    Fhlla.,  IRiil.    W.  X.  tiiliK 


>.  Gabb.     (IttM.) 


—  ?cheyenuenBiBD.a.M.JtII.  (IR'-ti.) 

rnx'.  ArwI.  Km.  BrI..  ThlliL,  Tiir  IKM,  p.  n. 
Formatluii:  Crrucuim. 


-  decnrtata  a 


I.  Uab1>.    (ism.) 


a.  Meek.     (IMTI.) 
0...  ibvi.  r.  u.  M" 


li>.<.1.  Hiir.  Cai.  Fal«>ul 

31.  flfr  m     Phlla.     »6l    W.  «,  fi.|.K 
fDniiitleii;  Cntapwiii. 
Lofillon    tmtt'i  ruifh,  Iwlre  inlln  uon 

(hmlll",  llultvcaiiiily.i'd, 

—  deiiMtA  a.  B.  C'<iiii'»il.    (IK.'iH.) 

Jciur.  Aftn.  Nat.  drl..  l-hlla..  vul.  li.  :M  m.,  I 
l*M.  p.  «$,  pi.  ^,  flg.  *t.    Phila.,  ilfl- 


Li'all'vn:  BnHiuRtuii  ciniiilj,  N.  J. 

equllateralla  n  a.  M.  &  H-    (IfOS.) 

Proc.  Atail.  Kit.  Sri.,   Iliila.,  Inr  WW,  p.  SI. 

fhlli.  IfiAT     Mrnk  A  Hura'D, 
FnnuaUim;  L'nUcaoiiii. 
Ifflcatlon   MBBthofthr  JuitliliriiMf,  Nrtir. 

equUateraUa  (M.  &.  H.)  Wbite. 

(18TH.) 

Klorrnlh  AnD.  Bep.  ir.  8.  ilnl.aurl  QcoRr.  !<ur. 

Ttr.,  p.163.    WaiOi..  IBTB.    CA.Wliil". 
TonDillim   Cr»Mt*oii". 
Lucation:  JTmlh  of  tli   Saint  Vrmln  cwk,  r«lo. 

enlauleoBiB  11. 8.  CimrtUI.    (HMM.) 

Juur.  Acad.  KaL  Scl.,  Pblb.,  loL  4,  3d  »r.,  Uk'iS- 
efO.p.xn.    Fhlla..  imii- IBM).    T.A.Cuund. 
FamullaD  Cntaaona. 
lAKUlan:  Edbula,  Ala. 

^  fonnoia  D.  a.  H.  A  H.    <I860.) 

Pmc.  AmJ   Mat.  8.I.,  llillfc.  for  Iww,  p.  IT*. 

Fhlla.,  Ml     MKtkJlUajiloii. 
rurDkllnii:  CratiooiH. 
Luallun   Tmnlj  mlln  below  muiith  of  Cbbsm 

Ball  rlnr.  Hair. 
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Telliua— Co  n  I  i  n  "  cd. 

modeita  ii  ii  Meek.    {1877.) 


-  ?  modest*  (Meek)  Wbite.     (IHTtl.) 

Ttrr..  p.  £14.     U'ub.,  tUTt.    C.  A.  Wblla. 


Tellina— Coiitiuiied. 
Braclll.  11. ».  M.  i  H. 

Pr«r.  A.«l.  S«t,  Hcl..  11.il.., 
PllIU,    «7.    »rt*IUyde 

ToniuilDu  Orauranm 

I.0.«lU.i3i™<L«f  lh.;Ju.lilll 

(1806.) 
rorIB*,  P.M. 

ivM,  M.br. 

'  il,tK.AX:.\xi^.    1 

.8.  Ub1>1>.     (ISM.) 
..  vol.  1,  1.1-.  l.'-^,  K.T,  1,1. 

—  horuUn.  B.  Uftbb.     (Wil.) 
(fpnj.  Sur.  ■'•I.  ninmr..  vol.  1.  i.|..  irrt,  161,  |.l 

!SiK«e.W-    P11«..1»GI.    W.M,  0.1*. 
FurniKlk'n     -ntlTHiDl. 
{.•Huijon:  S(«r  Vori  T^)un.  Olnji.-n,  L'«l. 

D.s.Meek.     (1877.) 
.,  I'lrtl'lh  ■■■nll'-l,  vul.  4.  |4. 1 
pl.   15,  flj,''  ^     W'uHl,.,  IBTT.     » 


(Meok)Wliite.     (IKTfl.) 
Eli-«-n11i  Aun,  lli'p.  U.  H.  Real.  »>il  li.'OEc.Bu 
T.Tr.,i..a».    lliiMi,  1*79.    <;..*. Wblle. 

Lucatlgn:  CMl'llle,  CUll. 

-  longa  D. H. ti'alib.     (18^1.) 

Cdil.  Sur.  Cal.  rnli'ont.,  lul.l,  pp.  IS.I.lsn,  |it.2 

riic.  1.11.     PbLll..  IHM.     W..M.Iial'l>. 
Fonimttwi:  Cnlw-um. 

rut  Id  Muiint  Dlnlilg;  Aliiuicnvk,  iH'»r  >V 
Trj,.u.  CI. 


Uiulluu:  ^kwliillo,  I'uta. 

?  modesU  (MmIe)  White.     (IKTS.) 

ElntDlli  Ann.  Bfp.  i:.  S.  0«>J.  ud  flmtt.  SJnr. 


mooillfera U  «.0»)>b.    (18A1.) 

tinl.Au     Cil.  Pal<»Dt,-<oM,  p.  »T,  |>l.!t, 
i:i4,  ISIfl.    PhlljL,  IBM.     W.M.Uibb. 

Loraliuii:  TfXu  flii,  I>liu-(r  ccuntr,  Cal. 
-iilUdulan.B.M.&.H.    (18<il.) 


-  occldeotallB  u.  b.  Murton.    1 1841. ) 

Jour,  Afiid.  UbI.  Sri.,  Plitl».,  yol,»,  W  wr.,  isr.i- 

II.  ^'irlnn. 


I.  WliiteavcB.    (1871.) 
C".1.  SDr.  (*ii..  I^-|^  Pr.((.  for  IST:i,  U'A,  iK  -M.. 
nrtntiHl.  im.    J.  F.  Whllcaio. 

Iii>'*lluii:  lintirtnli  lalmiil. 

—  meekiana  WliiU'avoe.    (1871.) 


prouU  II.  i».  M.  4  H.     (1856.) 

Pn- .  .*™l.  N«.  SI.,  PhllH..  for  18«t,  p.  83. 

Fgmuilim     V>riiri.uiii, 
Lwnllon    tvrt  Buitun, 
?  quadrate  n.  s.  Clubb.    (1861.) 


relchii  (Uuiii.)  BichwHld.     (1871.) 

<-...:::.-PMU'..nl.  Uenirrfc.  Hull'.  Hsiik.  ■1<'iitlix-h-'D 
lii-'lii.  p.  IZI.    BI.  l-»l«nil.urK,  la:i.     K.  Ulcki. 


botijl] 
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TelUna — Con  tinned, 

remondii  n.  s.  Gabb.    (1864.) 

Oeol.  9iir.  Gal.   Paleoot.,  toI.  1,  p.  166,  iil.  22,  fig. 

132.    PhiU.,  IRM.    W.  M.  (iabb. 
FonnAtioo:  C^tocvous. 
I^ralion:   Cochran'H,  six  niilm  etui  of   Mouut 

DIaMo,  near  Fort  T«»jon,  ral, 

remondii  Gabb.    ( I860. ) 

Geol.  Sur.  (?al.  Paleont.,  vol.  2,  p  182,  pi.  20,  fig. 

71.    Philn.,  18A9.    W.  M.  Gabb. 
Formation:  (/irtacnoiia. 
Looitiou:  Tejoii,  Gal. 

ripleyana  n.  s.  Conrad.    (1858.) 

Jour.  Acad.  Nat  Bri.,  ]*hiia.,  toI.  3,  2d  net.,  lA.'va- 
1&^8,  p.  327.     Phiia.,  1855-1858.    T.A.G^nrad. 

FormHtluu:  Gretaccous. 

Location:  Owl  <Tre«k,  three  miles  north  of  the 
town  of  Ripley,  Miaa. 

Bcitula  n.  s.  M.  &.  H.        (1856.) 

Pnic.  Acad.   Nat.  Sci.,   Phila.,  for  1856,  p.  82. 

Phlla..  1857.    Meek  &  Haydeo. 
Formation:  Gretaceous. 
Location:  Mon>mu  river,  Nebr. 

scitula  (M.  &  H.)  White.    (1879.) 

Eleventh  Ann.  Ri'p.  IT.  S.  Gcol.  and  Geogr.  Sar. 

Terr.,  p.  183.    Wash.,  1879.    G.  A.  While. 
Formation:  Gretaccous. 
Location:  MoutJi  of  the  Saint  Vrain  creok  and 

in  the  Talloy  of  the  Goche  la  Pou(lrf,*<?olu. 

Bcitola  (M.  &  H.)  White.     (1879.) 

Eleventh  Ann.  Hep.  U.  8.  Geol.  and  Grogr.  Hur. 

Terr.,  p.  179.    Waeh.,  1879.    G.  A.  Whit«. 
Formation:  GretaceouB. 
Location:  Bear  creek,  near  Murrisuu.  Golo. 

—  skidegatensis  n.  s.  Whitoaves. 
(1884.) 

Qool.  and  Nat.  Hist.  Sur.  G-an.  Miv.  Fob8.,  vol. 
1.  Pt.  3,  pp.  225,  226,  pi.  30,  figs.  2,  2a,  6.  Mont- 
real, 1864.    J.  F,  Whitoavi'B. 

Fiirroation:  Cretaceous. 

Location:  Bear  Skin  bay,  Skidi^^te  inlet. 

subelliptica  n.  s.  M.  «&  H.     (1856.) 

Proc.  Acad.  Nat.  Sci.,  Philu.,   fv>r   1856,   p.   H3. 

Phila.,  1857.    Meek  &  Ilaydtn. 
Formation:  Gretaceous. 
Location:  Cherry  creek,  Nelir. 

—  subacitula  n.  s.  Meek.    (1871.) 

Fourth  Ann.  Hop.  U.  S.  Gvul.  and  (irogr.  Sur. 
Terr.,  p.  310.    Wash.,  1871.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Twelve  miles  southwest  i>f  Salina,  Sa- 
line county,  Kans. 

Bubtortuosa  n.  b.  M.  «&  II.    (1856.) 

Proc.   Acad.   Nat.  Sci.,   Phila.,  fur  1836,  p.  272. 

Phlla.,  1857.    Meek  A  Uaydcu. 
Formation:  Cretaceous. 
Location:  Month  of  Judith  river,  Ncbr. 

nndulifera  n.  b.  Gabb.     ( 1869.) 

Geol.  Sur.  Gal.  Paleunt,  vol.  2,  p.  183,  pi.  30,  flg. 

74.     Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location :  WsM  of  Martinw.  CU. 


Tellina — Con  ti  n  aed . 

(Arcopagfia)  ?  cheyennenaia  (M.  & 

n.)  Me^k.     (1876.) 

Kep.   r.  8.  Geol.  Siir.  Trrr.,  vol.  »,  p.  607,  pi.  17, 

tig.  in.     WaBh.,  1»76.    Y.  B.  Mc«k. 
Fitriiiatioii:  GrftAn'oUM. 
LfH^atioii:  KorkK  of  Gh^cnnc  rivi>r,  Dak. 

(Arcopagfia)    utahensis    (Meek) 


(1879.) 
Eleventh  Ann.  Ii<>p.  V.  S.  Geol.  and  (itvigr.  Sur. 

Terr.,  p.  ZW.     Wash.,  1870.     G.  A.  White. 
Formation:  Greta* houh. 
Location:  Coalville,  Utah. 

—   (Aroopagla  ?)    utaheiisia   (Meek) 


White.     (1879.) 
Eleventh  Ann.  Bop.  U.  S.  Geol.  and  Geoi;r.  Sur. 

T.rr.,p.248.    Wash.,  1870.    G.  A.  White. 
Formation:  Oetscoous. 
Location:  Bear  river  valley,  Wyo. 

—  (CCne?^  aubncitula  Meek.     (1876.) 

Rep. U.S. Geol. Sur.  Terr.,  vol.  9,  pp.  195,196,  pi. 

2,  figs.  11.  <!,{>.    Wash.,  1876.    F.B.Mcok. 
Formation:  Cretaceous. 
Location:  Twelve  miles  southwest  of  Salina,  Kan. 

—  (CCne  ?)  Bp.    nndct.,   Whiteaves. 


(1879.) 

Geol.  Sur.  Can.  Mes.  Foes.,  vol.  1,  pt.  2,  pp.  143>144. 

pi.  17,  fig.  10.    Montreal,  1879.    J.  F.  Whiteaves^ 
Formation:  Grutac^ius. 
Location:  Vebuvins  bay,  Salt  spring,  or  Admiralty 

island. 

—  (Palseomoera  ?)  quadrata  (Gabb) 


Whiteaves.    (1879.) 

(leol.  Sur.  Can.  Mes.  Fons.,  vol.  1,  pt.  2,  pp.  144. 

Montreal,  1879,     J.  F.  Whiteaves. 
Formation:  GrctHceouii. 
L«ication:  Northwest  side  of  Uoniby  island. 

—  (Peroneea?)  aquilateralis  (M.  &  H.) 


Meek.     (1876.) 

Ri'p.  r.  a.  Gt-il.  Sur.  Trrr.,  vol.  9,  pp.  196,197 

pi .  39,  tigR.  Cm-*  .    Wash. ,  1876.    F.  B.  Muek. 
Formation:  Gn'tnrcoiirt. 
Lo«:atiini:  Mouth  of  Judith  river. 

—  CPeronaea)  occidentalis  (Meek  sp.) 
Whiteavea.     (1879.) 

Geol.. Sur. Can. Mos.  Foss., vol.l,pt.2,pp.l44,  145, 
pi.  17, figs.  11, 11a.  Montreal,  1879.  J. F. Whit- 
eavMj. 

Formation:  Gretai-eous. 

Location:  Gabriulu  inland,  two  mileM  and  a  half 
up  the  Nanaimo  river,  Vancouver  island. 

—  (Peronaea  ?^    scitula  (M.  &,   H.) 
Meek.     (1876.) 

Rep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  pp.  197, 198,  pi. 

:V»,flgs.l«i,fc.    Wasli..  1876.    F.  B.  Meek. 
Formation:  Gn'taceous. 
Location:  Long  lake, and  on  tlie  MiMourl  aliove 

Fort  Pierre;  also  on  Moroau  river  and  the  South 

Branch  of  Cheyenne  rivtr. 
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Telllna—  Con  I  i  ii  iied . 

iPeronEEodeTma  ?)    matbewBont  I  paralis  n.  s.  (.^oiir.nd.    (IKTO.) 

(Ualili)  WliitKikvrx.    (1«7!I.J  !        Am.  Jui>r.(;..nrh.,.oi.r..  ii,ii»,.  iK:i.,iH7i,i^Ta, 

0«.l.  8<ir.  I^iiii.  ».*  e-w*..  ml.  I,  pi.  2.  i:  li:t.  i  !*■  '.  fit-  »!■     "'""  ■  '■'!■    T.  A.  .■..iirnd. 

Nnntc-^ IHIB.    J. K.  WWtan.....  Forni«li,,n:  rr.liir.*ni-. 

rnmMII'ni:  iVUn'MM.  j  iJ^nUnu:  llH.MnnBM.I.  N.  J. 

i.ntJ«:  >>•""""  ri...f,v.i.."i,.'.r  »iai<.|.  iw,.  ;  paraUa  C^oiirs.l.    (IWr..) 

""'''■  I  Jtrp.  fiprtl.  Siir.  N.  f..  i"l,  1,     RuHeh.   t«V 

W.i'.K-rr.     Ait.  A,  ]..  ».  |.l.  1',  (Ig.  iV    T.  A. 


(TeUlnella.)  georgiana  ii.  f 

{1S7B.) 

IT.K'.    A.wl.    Si.1.   Sri.,  Clill*.,  fi.f  IK 

i^iit   flTfl.   w  ».  niii.b. 

ronnwTopt  ^rfl>o.~>ii»- 
Lontloii   Pm.nlBin-.k.li'i. 

TelUnimera  (aborea  ii.  n.  • 


iwiii.il.tsw.iii.M.nit.M 


(TellinimemJUinatulan.  a.  Coiirail. 


T.     Terebra(T.aii>.)N.  il.<i.     (1840.) 

I  Itiill.  Itii.v,  A'jil.  ti..|.,  nniii'lirs  TniiF  T,  pt.  3,  f. 

Sr      Uro.cll™,    H".     >>t  *  Unl-i.ttl. 

califomica  n   ».  (i&M>.     {!><(».) 

1.1.  !t|<r.  Cil.  P<il<»<nt„  Till.  2.  p.  Wt,  111.  a,  Af. 


41.    l-hllH..  Ii-ir. 
[j.i'KlliAi:  MirtliK-n,  CV1. 
—  mUrata  n.  «.  X.  4  «.     (1840.) 

Bu      ilipj  Acad.  Sil.,  Bniinllw.  Tun»  T.  pt.  I, 
[k'.;lM>il.T.     Bruitllri, IMU.    NjillCiltulll. 


Bp.  undot.  MiirtOQ.    (1H31.) 

Bjuup.  Org.  Ili'iii.  Cn-t.  Ot.  U.  B.,  p.  M.    nillB., 

IKM.  S.  II.  KMtiiB. 
Fi^rriMlun:  Crp'Wct-iii. 
LMStiun:  Vvw  Ittwr, 

TelUnella  (iiu1>(;<>n.  lira;)  Ueok.    (IJ^Tfi.) 

B»|i.r.S.(;rol.Snr.  T.rr.,  .111.  9,  |..  Kfl.     W~.l.„ 

WTIi.    r.B.Burk. 

TeIUiild»s  («il)t!eu.  Sam.)  Mwk.    (IMT<;.) 

Uri,.  l-.S,0.-I.Sur.Terr...«1.9.i..lH.I.    Wwli., 

l»>:n.    F.  It.  Mirk. 

TelUulmera  Ti.  au)i):cii.  C'oiirail.    <m>0.) 


-  obesa  II.  B.  (Jabb.    (1«64.) 

H.M.I.  S.ir.   Ikl.   I'ulKlil.,  vol.  1,  |i|>.  IK;  OK,  pi. 
^',.  n<:-    I'.>l.   kX,  >,  k    mi*.,  UM,    V,  H. 


-pllcataul'Orb.)i:Bbb.    (ItWl.) 

Pn»-.    Afl.).    Nnl.    Hil.,    PlilU.,    fur   IWil,  p.   IB. 
Phtln..  l-c;.     w.  M.  I'Dbb. 


.^'     —  pUcata<SB.v)Co«k.    (IWie.) 

'"]"iyl'r'-r"i''hiiL    [.IIC'wa" 'i "1  ".'.'nriul  A""-  "^1'-  ""■'■  *"■  ^''  ■'■■  '••■■  '"'""'■  '■■  ="'■  *«■ 

P.37S.    Xanifc,  IfiK.    iJ.il.fiwk. 

Temnochilua   (aubgeii.    MuCoy)   Mm-k.  I        F.innini.iB;  ftftumnw. 

(l«7ti.)  i  ljn.rl..i.:N— Jer«j. 

K»p.i.ti.t!n.i.ft,r.Tirr.,Tui...p.wi.   ««h..     pUoatR  (Say)  Whitllcld.    (1885.) 

ir.t..    F.II.MW1I.  I  J, ■.  p.  OmI.  !i..r.,  .1.1.  H  11^  l^ll.  pL  1, 

Teaea  u.  i;.  CoDTwl.    (1K70.)  n..-.  ..-«.  wwii.,  n*5.    ii.  p.  whiiiirW. 


Ta,T3.  rbiiB.,iiin.  t.  a 


I  I  raiii  ricln  ud  Ui.Ullcluwo,  H.  J. 
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Terebratella — Con  tiuued . 

vanaxeiiiiana(d'Orb.)Oabb.  (1861.) 

Proc.  Acad.   Nat.  8ci.,   Thila.,   for  IMl,  p.  19, 

Phil*.,  18C2.    W.  M.  Gabb. 
Fonnation:  Cretaceous. 
Location:  New  Jersey. 

—  vannxemi  (Lye  11  &  Forbes)  Whit- 
field.   (1885.) 

Mon.  U.  8.  Gcol.  Snr.,  Vdl.  9,  pp.  H,  l.'i,  pi.  1, 
flgB.  1-4.     Wa«b.,  l&a.'i.    R.  P.  WhllfioM. 

Formation;  Crotaceous. 

Location:  [rrfain  ridge,  Middletowii,  and  othor 
localities  in  Now  Jersey.] 

Terebratula  (Llhwoyd)  Say.    (1820. ) 

Am.  Jour.  8ci.,  Ist  sen,  vol.  2,  p.  43.  New 
Haven,  182(1.    Thomaii  Say. 

—  atlantica  n.  b.  Morton.    (1842.) 

Jour.  Acad.  Nat.  8ci.,  Phi  la.,  toI.  8,  Ist  Hor., 
1839-1842,  p.  214.  Pliila.,  1830-184^.  S.  G. 
Morton. 

Formation:  Cretaceous. 

Location:  Woodward's  farm,  N.  J. 

augasta  n.  b.  H.  &  W.    (1877.) 

Bcp.  Geol.  Expl.  Fortieth  Parallel,  vol.  4,  pt.  2, 
p.  286,  pi.  7,  figs.  7-10.     Wash..  1877.    Hall  Sl 
Whitfield. 
.  Fonnation:  JaraMic. 
Location:  Shoshone  springs,  Augusta  mountains, 
Ner. 

auguBta  (H.  &  W.)  White.    (1880.) 

Bull.  U.  8.  Geol.  audGcorg.  Snr.  Ter.,yul.  5,  No.  1, 
pp.  108, 109.    Wash.,  1880.    G.  A.  White. 

Formation:  Jura-Trias  [Triaisaic]. 

Location:  Al>out  slxty-fiTe  miles  north  of  the 
boundary  line  between  Idaho  and  Utah,  about 
eighteen  miles  west  of  the  boundary  line  be- 
tween Idaho  and  Wyoming,  and  about  fivn 
miles  south  of  John  Gray^s  lake.    Locality  No.  1. 

auguBta  (H.  &  W.  t)  White.  (1883.) 

Twelfth  Ann.  Rep.  U.  S.  GeoL  and  Geogr.  Sur. 
Ter.,  Part  1,  p.  109.    Wash.,  1883.    C.  A.  White, 

Formation:  Triassic. 

LocaUon:  Loc  No.  1.  Within  the  limits  of 
Idaho,  about  sixty-five  miles  north  of  the 
boundary  line  between  that  Territory  and  Utah, 
aliout  eighteen  miles  west  of  the  bounditr>'  line 
between  Idalio  and  Wyoming,  and  about  five 
miles  of  Gray's  lake. 

—  choctawenBiB   n.  s.   S  h  u  m  a  r  d . 
(1853.) 

Expl.  R«>d  River,  lia.,  I»y  R.  B.  Many,  pp.  '207, 
208,  pi.  2,  figs.  a,b.  Wash.,  1863.  U.  F.  Shu- 
niard. 

Fomiatiou:  Cretaceous. 

Location:  Near  Fort  Washita,  Ind.  Terr. 

^— choctawenBiB  (Shum.)   Conrad. 
(1857.) 

Rep.  U.  S.  and  Mex.  Bound.  Kur.vui.l,  pt.— ,  p. 

137.     WoHh.,  1S57.     T.  A.  Cuurad. 
Formutidn:  Orpta(*eous. 
Lucatiun:  l.eou  Springs. 


Terebratula — Cout  i  n  iicd . 

choctawenBiB  (Shum.)  Gabb. 

(1861.) 
Proi-.  Acad.   Nat.  Soi.,   Phlla,,   for  18«1,  p.  19. 

Phila.,  1S62.    W.  M.  Gabb. 
Formation:  Cretacooiyi. 

fioridana  n.  s.  Morton.    (183-1.) 

i^ynitp.  Org.  Item.  Cret,  Gr.  U.  S.,  p.  72,  pL  16, 

fig.  7.    Phila.,  18;J4.    S.  G.  31orton. 
Fonnation:  Cretaceous. 
Location:  Praii-ie  bluff,  Ala. 

fragiliB  n.  8.  Morton.    (1828.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  6,  1st  ser.,  1827- 
1831,  pp.  7ft,  76,  pi.  3,  figs.  3,4.  Phila.,  1827- 
1831.    S.  G.  Morton. 

Fonnation:  Cretaceous. 

Location:  New  Kgypt,  N.  J. 

fragiUB  Morton.    ( 1830. ) 

Am.  Jour,  8cl.,  1st  eer.,  vol.  17,  p.  283.    New 

Haven,  1830.    S.  0.  Morton. 
Formation :  Cretaceous. 
Location:  New  Kgypt,  N.  J. 

frae;iU8  Morton.    ( 1830. ) 

Am.  Jour.  Sci.,  1st  ser.,  vol.  18,  pi.  3,  fig.  17. 
New  Haven,  1830.    8.  G.  Morton. 

fragUiB  Morton.    (1834.) 

Synop.  Org.  Rem.  Cret.  Gr.  U.  8.,  pp.  70,  71,  pi. 

3,  fig.  2.    PhiU.,  1834.    S.  G.  Morton. 
Formation:  Crotaceous. 
Location:  Egypt,  N.  J.  ' 

guadalupas  Koemer.    (1852.) 

Kreide  von  Tex.,  p.  82,  Taf.  6,  figs.  ^or-d.    Bonn, 

1852.    F.  Roemer. 
Formation:  CretaceouH. 
Location:  Ford  of  the  Giuidalupe.  New  Brann- 

fels,  Tex. 

guadalupse  (Roem.)  Gabb.    (1861.) 

Proo.   Acad.   Nat.  Sci.,  Phila.,  for  18<Jl,  p.  19. 

Phila.,  1862.    W.  M.  Gabb. 
Formation:  Cretaceous. 

harlaiii  n.  8.  Morton.     (1828.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  «,  1st  ser., 
1827-1  KJl,  pp.  7.1,  74,  pi.  3,  figs.  1,  2.  Phila., 
1 827-1 W1.     S.  G.  -Mort«»n. 

Foruintii-n:  Cretareuus. 

Locution:  New  Jersey. 

harlanl  Morton.     ( 1830. ) 

Am.  Jour.  Sci.,  l*tt  ser.,  vol.  18,  pi.  3,  fig.  16. 
New  Haven,  1830.     8.  0.  Morton. 

harlani  Morton .     ( 1830. ) 

Am.  Jour.  S«i.,   lut  ser.,  vol.  17,  p.  283.    New 

Haven,  1*M).     S.  G.  Morton. 
Formation:  Cn'taceous. 
Irt^catioii:  New  Egypt,  N.  J. 

harlani  Morton.     (1834.) 

.*<yuop.  Org.  Rem.  Cret.  Gr.  U.  8.,  p.  70,  pi.  3,  fig. 
1,  pi.  9,  figs.  8,  9.     Phila.,  18  i4.    8.  G.  Morton. 
FKiinatiou:  (Yetai*eons. 
Loiatioii:  Kgy[it  and  otht-r  places  in  New  Jersey. 
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T«TebratuIa — Coa  t  in  a<Hl . 
harlaui  (Mori.)  Mnrcon. 


-  harlanl  var.  discoidal  u.  ^ 

on.    (ie.W.) 


Ter«bratula  — C  on  ti  n  ucrt . 

helsna  n.  ■.  Whltlleld.    (1875.) 

'Kl,  104,  pi.—. 


llK«.T-!>.     MWi..  Kn.'p.     Itl-.W! 

F.>ni».(i..ii:  (■r..t*r, ^ 

l.-n«iiur  Oiilli>-ii'irlh'«MiUdoartliaBUFkhni<, 

■  frir  niL»  iiuttli  of  III.  DtOn  Founlir. 
-  bumboldtenslfl  ii.  ».  Gabb.    (lHOt.) 


l.«.L..„:N,.wJ,niM,. 

LuTUun:  Suu-wifon,  numli.ildt coDntT,  Nft. 

-  harlanl  (Mori.)  Cook.     (18G8.) 

hnmboldtenBH  (Gabb)  H.  St.  W. 

Ann.  R-i..  iJf.l.  Si.r.  X.  J.,  for  l«i«,  p.  ITS.  tlgt- 

(1877.) 

P.3T.-,.    SV««k.  I»f*    ail.Couk. 

K»p.  Ilwl.  Eipl.  ForllMli  P«nill-1,  rol.  4,  pi.  S. 

pp.  WK.  SH3,  pL  n,  bk..  Bi-ai.  w«i,.,  isn. 

Lnrntliin:  Xni  .Irrrrj . 

IUI1  4  WbliniM. 

-harlani  (UuTt.)  Whitfield.    (1XK5.) 

Mnlu  v.  (1.  i;.-.l.  Sdr.  .«l.  »,  pp.  6-0.  pi.  1.  itt». 

Ijk'bIIkd;  SfV  1)1111  Ctrn  |>uh  Pib-l'M  nnBc 

It-SL    Wch..  1W.V     ELP.  WhUneld. 

humboldtenste  (Oabb)  Whitoavw, 

Lunllnn:   N>w  K^fpi,  Tlmhn-  nvHi,   Mnllk* 

(18»«i.) 

l>ill.  Kiibj'.  iwrl  pi■^  >«..  lolln  wwh.n*  oT 

i;r,il.  mid  Km.  Ili.i.  Siu,  C.B.,  CMit.  Oiii.  Pule. 

H.rriumviLlr,  S.  J.,  iil.t  Huh  irtwli.  K.  J. 

i.Ml..v<'l.  I.pt.  l,p.  I'.li.    UiHitrrsl,  18W.    J.r. 

LHilUm:  IU1l>h'ii  BlIllK.  Ilnrllnitlon,  N.  J. 

barlanl  v»r.  fragUlB  {M<irt.)  Wbit- 

Geld.    (1HK5.) 
Mon.  U,  ».  Owl.  ftir,  wl.  ^  |.|i.  T,  B,  pi.  1,  ffit. 

ili-1*.    Wuh.,  IIIKS,     II.  r.  WliliDi'ld, 
Furmallnn:  Crp'tiu-nnid. 

r  KBjrirl,   Tiwl.^  rrw-lt.  Slullui. 


hill,  t 


Hold.     (IKKT. 

1.  Iln.l.  S 


I.  J.,UhlM*i>cr<'.'li,S'..I.J 

perovaUa(Murt.)Whit' 


WMh..  I".-..   II.  p.  w 


[lo.iiilll-.  X.  J.;<i1.l  .M.i.'iioro.-k,  N. 

harlanl  var.  rectilateral  t 

Morton.    (IKCt.) 


).  Morton.     (1833.) 


-  lachirma  Mucton.    (1831.) 


Fiinulioi.:  l',vu-«>in|T..mar.vl. 

[...uiiuii:  i^-iili  UpiIIdb:  IHiiw  Clail-inic,  Ala. 

—  leoneiuda  n.  a.  Conrad.    ( 18S7.) 
Ri'li.  i;.  .■!.  mul  Mh.  Itiiiiiul.  Siir.,  vol.  1,  |4.  £,  p. 

IM.  pi.  21,  tig.  1.    H'n-h,.  II»T.    T,  A.  Counil. 
F.Tniatiun;  Crrar„.w. 
l-..li..ii:L...™B|«f"iP'lT««|. 

—  llardenaia  u.  a.  WhituavM.    (IflW.) 

)i»'l.  uBil  NkI.  Hit.  Sur.  0>B„  root.  Cu.  Palc 

..iii..  v.a.  I.  lit.  s,  IT-  iw,  wi.  pL  «.  fiio.  t, 

2.I-C-.     Monlrwl.  IHm.     J.  F.  VIllMlTM. 


■.    K"w  |[»>-ii,  l-.TS.    M,  a.  H'-rt'.ii.  '"■''■«  ""■"  "  P"rt"K';  "I""  »l"H  "ilnjr  '■ll« 

LuruUHi:  Iliiii.h.iii.1JI«,liiirUn):innr.«iity,N.J.  , obaaa  (Uabltt  Wliitenvea.     (188i,) 

— hartBnKMoriun.l    Rroiiii.    (I83R.)  ih^.Hnl  Not.  111.1.  sui.c.n.  Mm.  Fix*.,  tdL  i. 


Ft^nMlUni.  IVl«< 

—  taatlaiii(Mor 

/.-il-rli.  MslR-h.fi 


.)L'mlner.    (1«70.) 


Purninll-ii:  IV-I 
Uu-hIIob:  Soillb 

perovalia 


Hd.urAllifonlfi^. 

(Sow.)  Mortoa.    (1828.1 

<.->.,  I'hila.,  "-1.  «,  IK  —r.,  ItST- 


LiKalluu:  KitaJiinii;. 


*  '?"«»- 
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Terebratula— Coil  tin  aed. 
plicata  n.  s.  Say.    (1820.) 

Am.  Jour.  8ci.,  Itft  »or.,  vol.  2,  pp.  43,  44.    New 

Haven,  1820.    ThoinaH  Say. 
Formation:  [Cretaciioiu.] 
Location:  New  Jersey. 

—  robuBta  n.  s.  Whitoaves.    (1889.) 

Gcol.  aud  Nat.  flint.  Sur.  Can.,  Cont.  Oan.  Pai(»- 
ont.,  vol.  1,  pt.  2,  pp.  163,  ItA,  pi.  22,  fig*.  1, 
la,  b,  aud  2.    Bf  outrenl,  1885.    J.  F.  Whitcaves. 

Forniatioij :  Crotiiccons. 

Location:  Rorky  niotintainH,  three  miles  north  of 
the  east  end  of  DeviPs  lake,  Northwest  terri- 
tory. 

aayl  n.  8.  Morton.     (1828.) 

Jour.  Arad.  Nat.  Sci.,  Phila.,  vol.  G,  Ist  ser.,  1828- 
1831,  pp.  76,  77,  pi.  3,  figs.  5.  6.  Phila.,  1828- 
I83I.    S.C.Morton. 

Formation:  Cretareou-i. 

Location:  Woodward 'a  farm,  ueftr  Walnford,  Bnr- 
lington  county,  N.  J. 

sayl  Morton.    (1830.) 

Am.  Jour.  Sci.,  I  At  8or.,  vol.  17,  p.  283.     Now 

Haven,  18:W.    8.  G.  Morton. 
Formation:  CretaceauR. 
1/Ocation:  Now  Joraey. 

sayl  Morton.    (1830.) 

Am.  Jour.  84*1.,  li>t  b^t.,  vol.  18,  pi.  3,  figs.  14, 16. 
New  Havel),  1^30.    8.  G,  Morton. 

sayi  Morton.    (1834.) 

Syuop.  Ore.  Rem.  Tret.  Gr.  U.  S.,  p.  71,  pi.  3, 
ftps.  3,  4.    Phila.,  1834.    S.  G.  Blorton. 

Fvnuation:  Cretacoouti. 

Location:  Wooilwuni>  farm,  near  Walnford,  Bur- 
lington connty,  N.  J. 

— »-  semisimplex  n.  8.  White.    (1880.) 

Bull.  V.  tj.  Geid.  and  Geogr.  Sur.  Terr.,  vol.  6, 
No.  1,  p.  108.     Wash.,  1880.     C.  A.  White. 

Formation:  Jura-Tritw.  [TrIaMir]. 

Location:  About  hixty-five  milen  north  of  the 
boundary  line  bittwi-en  Iduho  aud  Ttah,  about 
eighteen  niile«<  went  of  the  boundary  line  \te- 
tweeu  Idaliit  aud  Wyoming,  and  at>out  five 
miles  south  of  John  Gray'H  lake,  lo<:aI{ty  No.  1. 

semisimplex  White.     (1880.) 

Twelfth  Ann.  K^'p.  T.  S.  Gwl.  aud  Geogr.  8nr. 
Terr,  pt.  1,  pp.  108,  IW,  pi.  31,  fl^Ti.  3a-o. 
Wash.,  18*3,     C.A.White. 

Formation:  TriatBic. 

Location:  Location  No.  1.     Within  the  limits  of 
Idaho,  about    sixty-flve    milcH   north    of   thu  | 
boundary  line  Iietweon  that  Territory  and  Utah,  i 
about  eighteen  milcH  west  of  the  boundary  lino  J 
between  Idaho  and  Wyoming,  and  about  five 
milcH  weitt  of  Gray's  lake. 

vanuxemiana  n.  s.  Forbes.    (1844.) 

Quart.  Jour.  Gool.  Sor..,  I^ndon.,  vol.  1,  p.  62, 
^f*'  -~«  P-  C»-     Loudon,  1846.    Edward  Forbea. 
Forunitiou :  Crataceouii. 
LocatiMD:  Mew  Jency. 


Terebratula — Con  tinned. 

-wacoensiB  n.  s.  Koemer.    (1852.) 

Kreide.  von  Texais  l>p.  81,  82,  Taf.  6,  tlga.  2ii-c. 

Bonn,  1852.    F.  Boemer. 
Formation:  Cretaci-iMiH. 
Location:  Waco  ramp  on  the  Gna«1alni>i>  ab«ive 

New  B^lunfel^  Tox. 

wacoensis  (Roemer)  Conrad. 

(1857.) 

Bep.  V.  S.  aud  Mex.  Bound.  Sur.,  vol.  1,  pt.  2,  p. 
147.  pi.  3,  fig.  1.    Waah,,  1867.    T.  A.  (^onratL 
Formation:  CretaceouH. 
Location:  Aroyo  Pedras  Pintnn. 

wacoensls  (Koemer)  (jabb.    (1861.) 

Prw..  Acad.  Nat.  Sti.,   Phila.,   for  1861.   p.  18. 

Phila.,  1862.    W.  3f.  Gabb. 
Formation:  Cretaceous. 
Location:  Texas. 


—  ^racoensis  (Koemer)  W h  i  t  e  a  v e s. 
(1879.) 

Gcol.  Sur.  Can.  Mes.  Foss.,  vol.  I,  pt.  2,  p.  177. 

Montreal.  1870.     J.  F.  Whiteaven. 
Formation:  Cretaceous. 
Location:  Banks  of  the  Trent  river,  Vancoover 

island. 

—  [Llhwyd]  Say.    (1820.) 

Am.  Jour.  Sci.,  1st  ser.,  vol.  2,  p.  45.    New  Haven, 

1820.    Th(»mas  Say. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

—  sp.  andet.  Koemer.     (1849.) 

Texas,  p.  408.     Bonn,  1849.     F.  ICoemer. 
Format  ion :  Ofta(.'<x>uK. 

Lorati«iu:  Waco  camp  on  the  (xuarluluite  above 
New  Brannfelit,  Tex. 

—  8p.  andet.  Meek.     (1864.) 

Geol.  Sur.  C-al.  Paleout.,  vid.  1,  p.  41,  pi.  8,  figs. 

2,2a,/'.     Phila.,  1864.     F.  B.  Meek. 
Formation:  .hirassic. 
Location:  Geneiteo  valley,  PlumaN  county,  Cal. 

—  8p.  nndet.  Whiteaves.     (1878.) 

Geol.  Sur.  Can.,  Bop.  Prog,  for  I87t*>-1877,  pp.  150, 
151,     Montreal,  1S78.    ,1.  F.  Whiteaves. 

Fomintioa:  Jura»Mic. 

liocation:  Sigutlst  lakr  and  Iltasyouco  river, 
British  Odumbiu. 


—  (?)  sp.  nndet.  Whiteaves.     (1876.) 

Geol.  Sur.  Cau.  Mes.  Foes.,  vol.   1,  pt.  1,  p|i.  84. 

Montreal,  1876.    J.  F.  WhlteavcH. 
Formation:  Cretaceous. 
Locutiitn:  Queen  CharUitte  islands. 

—  (f)  8p.  nndet.  Whiteaves.     (1876.) 
(;eol.  Sur.  Can.  "Men.  Foss.,  vol.  1,  pt.  1,  p.  84. 

Montreal,  1876.    .1.  F.  Whireaves. 
Formation:  Cretaceous. 
I<ocation:  QiK^en  Charlotte  islands. 

—  8p.  nndet.  Whiteaves.     (1878.) 
C-anadian  Naturalist,  vol.  8,  n.  ser..  No.  7,  pp. 

400,  401.    Montreal,  1878.    J.  F.  Whiteavea. 
Formation:  Jurassic. 
Location:  Slgutlat  lake  and  Iltaayouco  river. 
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Tellina  ooldes  11.  a.  (.labh.    (IWll.i 


coniil^,  Cal. 

TerebratuUiM  (d'UrbO  (ia1>1>-    <lt«l.) 

lT»r    Aiwl.  KmI.  aei.,   I'Ullii..  fur  1H'<1,   ]^  10. 

PhUs.,  inn.    W.  H.  (Iil-tL 

aUanUca  (Hort.)  Wbillldtl.    ( UHTi.) 

Mun.  r.  ».  Uiol.  Sur.,  to).  !<,  pr  9  U,  |.l.  I,  Ue«. 

lina.    Wwh.,  ISR*..    B.  r.  WlMll!.'].!. 
TurrutloD   L'nlUMIU. 
l.uulliin:IMrninrl*l<-,  Sli«r)iilvH.K<>-lHi.rl'>  : 

hnu,  N.  J.  I 

- — fllon  D.  B.  ConiMl.    (lim.)  ; 

Am.  Jour.  Cunch.  '••!.  ^  p.  77,  |^.  !i.  tti!«.  *.  S.  I 
Phil!..  ISW.    1.  A.  Connd.  ' 

LoatJDb:  AI^mdh. 

--floridana  Moit.) WliitHelil.  (1HS5.)  I 

lf»u.  r.  H.  Gr»l.  I«ir..  i.<l.  H,  iqi,  II,  12.   Wob.,  I 
IIW6.    B.  P.  WlillBrlil.  j 


Lonll 


11 :  Vnlnt 
NeKT  J.-n 


Teredo — t'uii  t  i  u  u  ed . 

autenautM?(Son-OMortun.  (IKH).) 

Hm™,  IMO.    8. 1}.  MurliHi 
FWmtllcHi :  OMiurouik 
Lnslluii:  Chtwpnki-  idiI  IMnwtro  canal,  uid 

Teredo  calamiu  u.  a  Tuomej-.    (IKtl.) 

Pkt.  And.  Nut  Sri..  I'hiln..  tuI.  7,  p.  ITo.  Plill*., 

\H«.    M.  Tiiomi']'. 
Ifonn,'  rrfliip.-..u-. 
L<HiUli>D   CViluubiii^  Mi*. 

contortan   h.  Uabl>.     (ISRl.) 
FiH.AouL  S^-t.  S-1.,  1-hlti.,  lot  IMl,  pp.  3^ 

324.    Phlli..   Ml.    W.  M.  Galib. 

lontUm    RurllnslonFriDntr,  M.  J. 

globOMii.B.  M.  JtH.    (1858.) 


cloboBa(U.J;>  tI.}M«ek.     (1676.) 

)ii.  :ui,  He  1:1.  »)[•.  :ii,  :;j,  p.  SM.    Wwh.,  iSTu. 


baUlana  d.  h.  (Jnlib.    (l»il.) 


l^olion:  IfurtOi.rk,  >«  (lir  Mlnmiiti.  (S.  Dnh.] 
iiregulails  ti.  tt.  Ualib,     (IMO.) 

Jour.  Ai:»d,  N.l.  S.-i.,  llillH..  tol.  4.  ai  B-r..  IK*- 
IM»,  |>.  SIO,  1>l.  HS,  Ig.  19,     riiJU..  Ill'iKltHU. 


ToniuIbHi   OretMKHiJ",  l.ucmliin;  Hiirliiiittitii  loant)',  N.  J. 

•"■"""■'''=*■'"*■>■  irregolaria  (llubb)  Whitfield. 

— UohrrmaCd'Orb.)  (iabli.  (Ifttil.)            [lHHt'.) 

r™-.  Aiiui.  X»L  &i.,  Jn..  fur  IMi;!.  J.,  lu.             M„u.  1:.  B.  «.■..!.  Hiir..  tuI.  W,  n:  I'.H,  l!«.  el.  2S, 

Pliil..,  ISH.    W.  ill.ii ,             fl(!t.tft,l9.    -Wub    1-M.    IMV  WJiiinrM. 


Terebratellft    pllcata    (Say.)    Cmliii 
(IttTtJ. ) 

XrilF.il.  I>»ilk.'h.  <IfuI.  C.'b.  H.iri.l  '.-J,  ]>|,.  ■iii.-i 
lUrliu,  IBTlt.     II.  <;r..ili.i.T. 

I.u.nili,ii:  ilariliurv  *i»'l  Niil  .wiinii'.  >'.  J. 
TerebrlaplTa  Hukgirii.   (diiiruil)    1I«« 
(I87C.) 


pugetensiB  ii. 


-  aelliformiB  □.  u.  M.  &.  II.     ( W*).) 

I'rur.  .\i'a.l.  N^t.  K-'i..  l-bi1'>.,f.'r  Iw'i.  |i<.  17>,  ITt 


Teredo  1  Ltuii. )  Mm 


iri.  [S.  DA.] 


V-v 


■OTLR.] 


NORTH  AMERICAN  MESOZOIC  INVERTERRATA. 


281 


Teredo — Con  tinned. 

-^ —  BUcienaiB  n.  b.  Wliiteaves.    (1879.) 

Geo].  8ur.  Oan.  Mvo.  l\>ns..  vol.  1,  pt.  2,  pp.  I^*)- 
137,  pi.  17,  figA.  1,  Id.  MontiVftl,  1879.  J.  F. 
WhitenTes. 

Formation:  Cretaceous. 

Locution:  South  went  of  P«nmRn  Island,  Sucia 
iMiandM. 

—  saciensiB  Whitoaves.    ( 1884. ) 

(lool.  and  Nat.  llitt..tiur.  i'-an.  Mvm.  Vum.,  vol.  1, 
pt.  3,  pp.  218,  219,  [)1.  29,  Ag.  I.  Montreal, 
1884.    J.  F.  Whiteavw. 

Formation:  Grrtaceoufi. 

LucHtiou:  North  shore  of  (himihewa  inlot. 

suciensis    ( Whi leaves  f  )  White. 

(1889.) 

Bull.  U.  S.  Geol.  Sur.  No.  61,  p.  44.    Wash.,  1889. 

C.  A.  White. 
Formation:  CretaccouR. 
Location:  Sucia  island. 

Hp.  nndet.  Credner.    (1870.) 

Zeitsrh.   Dcutflch.  Geol.  Ges.    Iktnd  22,  p.   236. 

Berlin,  1870.    H.  Crodner. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

tibialis  n.  s.  Morton.     (1833.) 

Am.  Jour.  Scl.,  Ist  ser.,  vol.  23,  p.  292.  (pi.  9.  fig.  2, 

[vol.  24J).    Now  Haven,  1833.    8.  G.  Morton. 
Formation:  Cretaceous. 
Location :  New  Jersey. 

tibialiB  Morton^    ( 1833. ) 

Am.  Jour.  Set.,  1st  eer.,  vol.  24,  p.  9,  flg.  2. 
New  Haven,  1833.     8.  0.  Murton. 

tibiaUs  Morton.     (1834.) 

Synop.  Org.  Rem.  Cret.  Gr.  U.  8.,  pp.  68,  ri9,  pi. 

9,  flj:.  2.    Phila.,  1834.    8-  G.  Morton. 
Fonnalinn:  Cretaceous. 
L(M'atlnii:  Nf'W  Jer**y. 

tibiaUs  (Morton)  Gabb.    (18G1.) 

Pro*-.  Acrtd.   Nat.  8«l.,  Phila.,  for  1861,   p.   3«*>6. 

IMiilo.,  18G2.     W.  M.  Gabb. 
Funiiation:  <'ret4iceons. 

tibialis  (Morton)  Cook.     (18<;8.) 

Ann.  Kep.  Geol.  8ur.  N.  J.,  for  18«W,  p.:J7i'.,  fi*.— . 

Newiirk,  18r^.     G.  H.  Took. 
ForniMtion:  l-relaceouH. 
Location:  New  Jersey. 

tibiaUs  (Mort.)  Whitfield.     (18^<r>.) 

Mou.  L'.  S.  Geol.  Sur.,  vol.  9,  pp.  l'«)l-2<)3,  !•!.  20, 
tilrt.  19-22.    Wash.,  18h5.     U.  V.  WhitflcKI. 

Formation:  ("retatreous. 

Location:  Timlier  creek  and  near  New  K;.'ypt, 
N.J. 

Hp.  nndet.  Koemer.     (1849.) 

Texas,  p.  4«m.     Bonn,  1849.    F.  llo«'mer. 

Fornintion:  Cp-taceous. 

Location:  [Ford  near  New  BniunfflsJ  Texiu*. 

sp.  nndet.  Koemer.     (1852.) 

Krvidi*.  von  Texas,  it.  44.    Bonn,  l8/i2.    F.  Roc- 

nii-r. 
Formation:  rri'tareous. 
Location:  Ford  of  the  Guadaluiie,  New  Rraunfvls, 

Tex. 


Teredo — Continued. 
f  White.    (1879.) 

Kloventli  Afin.  K<>p.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  184.    W»uih.,  1879.     C.  A.  Whit«». 
Formation:  Cretacooas. 
Location:  Valley  of  Little  Thompson  creek,  Colo. 

sp.  nndet.  White.     (1879.) 

Eleventh  Ann.  Rep.  V.  S,  Geol.  and  Geogr.  8ur. 

Terr.,  p.  206.     Wash.,  1879.    C.  A.  White. 
Formation:  CVetaceous. 
liOcation:  Sage  creek,  (■(>!. 

Tessarolaz  n.  g.  Gabb.    (18&1.) 

Geol.  Sur.  Cal.  Paloont.,  vol.  1  p.  12C    Phila., 
18(>4.    W.  M.  Gabb. 

distorta  n.  s.  Gabb.     (1864.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  1,  pp.  126,  127,  pi. 
20,  figs.  82, 82a,  6.    Phila.,  1804.     W.  M.  Gabb. 
Formation:  Cretaceous. 
•Location:  Tuscan  springs,  Tehama  county,  Cal. 

distorta  Gabb.    (1868.) 

Am.  Jour.  Cmch.,  vol.  4,  p.  146,  pi.  14,  figs.  18, 

19.    Phila.,  18r>H.    W.  M.  Gabb. 
Formation:  Cretaceous. 

distorta  (Gabb)  Whiteaves.    (1879.) 

Geol.  Sur.  Can.  Mes.  Fo«s.,  vol.  1.  pt.  2,  p.   123. 

Montreal,  li<79.    J.  F.  Whiteaves. 
Formation:  CrotacHous. 
L<K-ation:  Banks  of  the  Trent  river,  below  the 

falls,  Vancouver  island. 

hitzii  n.  s.  White.     (1880.) 

Twelfth  Ann.  Re]).  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  pt.  1,  pp.  29,  30,  pi.  15,  fig.  2a.     Waali.. 

188^1.    C.  A.  White. 
Funiiation:  Cret^iceous. 
Ijucation:    Fort  Shaw,  near  Muscle  Shell  river, 

Mont. 

Teztilaria  americana  Ehrenbcrg.  (1854. ) 

MikroceolugiH,  Taf.  32,  fig.  4a.     Leip/.ig,   1^54. 

0.  G.  KhrenU-rg. 
Formation:  ilretaceous. 
LcH'utioii:  Mii«6ouri  region. 

americana  ?  Ehreuberg.    (18r4.) 

Mikrugt-*.h.Bie,  Taf.  3i,  fig.  7.      Leij^ig,  1W4. 

C.  G.  KhnMilierg. 
Fonnution:  Cn-tacoous. 
Locution:  Mi!i^<niri  region. 

euryconus  Ehrenberg. 

Mikn.g.'ologie,   Taf.   32,    fig.  9. 

C.  G.  KhrenlH'rg. 
Formation:  Cretaceous. 
Location:  Missouri  region. 

globulosa  Ehrenberg.  (1854.) 

Mikrogcologie,  Taf.  32,   fig.  8.      Ui|»zig,  1854. 

C.  <i.  Ehrenberg. 
Furmatitiii:  Cretaceous. 
Location:  Missouri  region. 

globulosa  Ehrenberg. 

Mikrogcologie,  Taf.  32,  fig.  12. 

C.  G.  Ehrenberg. 
Formation:  Cretaceous. 
liOiation:  Misei^Mippi  region. 


I^'ip/ig,  1854. 


(1854.) 

Leipsig.  1854. 


■ 
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TextUaii  A— Coiitiii  ii  ert . 

gomphooonuB  Ehrenberg.  (lfB4.) 


IdmtlDii    HiiHinippl  n'ei'.n. 
—  miuouitenBls  Ehruulierf;,     (\SH.) 

C.  G.  Khnral-rit. 


—  •triata  fihrenlierg.     (1854.) 

U     rogwlogie,  TuT.  3t  0gt.  1 1  surl  li. 


Thaomastua  (Albere)  Meek.    (1876.) 

Kfp.  I'.  S.  GiDl.  Hur.  Tnr.,  toI.  «,  p.  3».  «'■ 


—  Umiueifonnia  (U.   & 

H.)   He«k. 

(IKTti.) 

ll.nr,S,0»l.Eor.T«T.,  ™l. 

,pp,  6W.55).pl. 

44.  flKi  fk-A    WmU.,  1MB. 

TuIOWLliin;  OroIKcOM. 

l.KUIUD     OppmltK  Iha  miHill 

—  limnatfonnia  (Bt  i 

H.)Wblta. 

(18»).) 

T— [flh  Ann.  Rrp.  V.  B.  Owl 

■lul  Gwp-.  Sur. 

Tfrr.,  pt.  1,  p.  ai.    W«rti.,  Iri 

Jlnuuelfonnis  (M.    &.   H.)   White. 

(11^^.) 
Third  Ann.  nrp.  tl.  a  Gwl.  |liir.,  p.  464,  pi.  IS, 
flg.  24.    WmIi.,  l»in.    C  A.  Whil.. 

linuiaeiforiiiiB  (H.  Sl  H.)  \Vfait«ar«a. 
(lUKi.) 


•tiiata  Hhren'ber^.     (18r>t.} 
KlkrogtolselB,  Tif.  3:1,  llx.  41..     T^'ipilp.  ISM. 
<?  0.  KhttblK^rg. 

Textotaria  agslntinaiiB  var.  pygmsea 

<d"OrlK)  Dawson.     (1874.)  llmiMBiformia  (M.  iH.)  WliitoavM. 

(188S.) 
i;«>1.  Mill  Mt.  Hill.  Bur.  CtD..  CoBt.  Cin.  I 
oiil..  vi.l.   1,  li[.  1,  p.27,  pi.  3,  B^Jo.b.    1 

-agglutmans  var.  pyemcsa  (d'Orh.)  i  linmalforiiiU  (M.&H.)  Whitaave.. 

Sx  aI^'*!^.;',!  C,„n    Kop.  GO.,  and  1^.  "'**^-' 

r.>r1y.ninlliPinil1.l,l).1«,pl.n,flg.S«.    Mon-  I  '.Tni'iui'rnl  'l""ii.r''    KJ^t™^l^   j"r 


1    BnfDe 


l,..0llli 


Tlieliostyla    Bit)i(;cii.  (Miiroh)    Uabb. 

(KXffl.l 


I.  Siir.  CHI. 


.     Iliila., 


Blbboaa  var.  globnloaa  (Khr.) 

DawKTU.    (1875.) 

nrilMi  X.  Aui.  TMuii.  Con.,  1I<-|l  't.->I.  mid  Hit 

l^irtf-nlnili  hrnlkJ.  p.  TS,  pi.  i;.  fl;;.  ^>.  Hnii- 

ruHl.lfTfi.    It.  H.  Dnwivn.  ■ 

Ft.nniitl.iu:  iViK^-uiii.  ,  TbeUopeis  (Mr«k)  Whituaves.     (I87ii.) 

Luuatlon:  Boyn"  riiir,  Minllol.*,  Oii^.ln.  I  i;.".|.  Siir.  >  ^.lu  llr..  t'.-^s.,  lul.  1.  jA.  ».  p.  IS: 

globuloaa  (Klin-uWrg)    Da 

(1874.) 
lVuu.JiiiMS«lu™li.t.v,il.T,n.iw.,p.li.'-1.Bf.l,«.  (1879.) 

KoBtml,  1K7S     U.  M.  Ii>i<v>..n.  |         G»'1.  X 

Fonn«li"ii!  I'KtufPoin.  |  i?,""!! 

ninlh  ]iu>l1<'l,  i<n  111.- HK'Vjnifut  viillL.d  l>.iii-  niu  rlv«.  VMi.uun.ri«l«nd,l«i. 

bin*  uuuuuln,  UuilubL  lilnuik. 


oironlaria  (M.  &  ll.ap.)  AVIiiteaTes. 
1.  Fi«..  vni,  i.  pi.  a,  p.  las. 

I.  r.  H'hIlHiTM. 


*        . 


noTLc] 
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ThetlB  (Sby.)  Gabb.    (1869.) 

Geol.  8nr.  Gal.  Paloont.,  vol.  2,  p.  186.  Phila., 
1809.    W.  M.  Oabb. 

aflBnifl  nom.  prov.  Whiteaves. 

(1884.) 

G«oI.  and  Nat.  Hist.  Siir.  Can.  Mes.  Fom.,  vol.  1, 
pt.  3,  pp.  '220, 227,  pi.  30,  figs.  4, 4«.  b.  Montn^I, 
1884.    J.  y.  WhiteavM. 

Formation:  Cretaceooii. 

Location:  B4*ar  Skin  bay,  8kidegat«  fnlet. 

?  circularls (M. «fc H.) Meek.   (1876.^ 

B*>p.  U.  S.  Gool.  8wr.  Terr.,  vol.  9,  pp.  190,  191, 
pi.  17,  ftga.  Ha-c.    Wash.,  1876.     F.  B.  Meek. 

Furmatiun:  Crctact-ous. 

Location:  Near  Black  hills,  on  Clioyenne  river; 
airo  near  the  mouth  of  Milk  river,  on  the  Mid- 
aouri. 

?circiila]is    (M.   <&    H.)  White. 

(1879.) 

Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  206.        Wash.,  1879.     C.  A.  White. 
Formation:  CretaceoiiK. 
Location:  Sage  creek,  Colo. 

circulaxla  (M.  <&H.)  Whitfield. 

(1880.) 
Rep.  Geol.  Black  HillR  of  Dak.,  p.  417,  pi.  11,  flga. 

22-24.    Wash.,  1880.     R.  P.  Whitfield. 
Formation:  Cretaceoii!i. 

Location:  Near  the  forkM  of  the  Cheyenne  river, 
and  near  the  mouth  of  Rnpid  creek,  Black  hilU, 
Dak. 

?  elongata  n.  s.  Gabb.    (1869.) 

Geol.  8ar.  Cal.  Paleont,  vol.  2,  p.  186,  pi.  30,  flgM. 

80, 80a.    Phila.,  1869.     W.  M.  Gabb. 
Formation:  Cretaceoun. 
Location:  Viciuity  of  Cottouwood  creek,  Cal. 

Thracia  (Leach)  M.  <&  II.     (1865.) 

Paloont,  Up.  MiMonri,  SmithKon.  Tout.  Kuowl., 
vol.  14,  No.  172,  pp.  101,  1<»2.  Wtmli.,  18ti5. 
Meek  A  Hayden. 

?  arcnata  n.  8.  M.  &  H.     (1860.) 

I^roc.  Acad.  Nat.  Aci.,    Phila.,  for  18r.'),  p.  1H2. 

Phila.,  1861.     Meek  A  Harden. 
Formation:  Jaranic. 
Location:  Southwont  base  of  Black hillB,  N«?br.  [S. 

Dak.] 

?  arcuata  M.  &  U.    (1865.) 

Paleont.  Up.  Mlssuuri,  SniithHOU.  Cont.  Knowl., 
vol.  14,  No.  172,  p.  102,  pi.  4,  fig.  8.  Wwh., 
1866.    Meek  St  Hayden. 


Formation:  Jurassic. 

Location:  Southwest  Immp  of  the  Black  hilla. 

-  sraciliB  (M.  <&  H.)  Meek.    (1876.) 

Rep.  U.  S.  Gool.  8ur.  T.irr.,  vol.  9,  pp.  224,  225, 
pi.  3!i,  figs.  (ki,&.    Wash.,  1876.     F.  B.  Meek. 

Formation:  Creta<.^eous. 

Location:  Mouth  of  Judith  river,  Idaho  Ter.,  on 
the  Missouri. 

-  ?  occidentcOis  n.  s.  Meek.     (1858.) 

Trans.  Albany  Inst.,  vol.  4,  pp.  43,  44.     Albany, 

1858-1864.     F.  a  Meek. 
Formation:  Crutaceons. 
liOGAlion:  Maoaim*,  Vancouver  liland. 


Thracia — Continned. 

?  occi^entalis  Meek.    ( 1876. ) 

Bull.  U.  8.  Geol.  and  Oeogr.  Sur.  Terr,  vol.  2,  No. 

4,  p.  36:{,  pi.  2.AKB,  3,  3a.    Waah.,  1876.    F.  B. 

Meek. 
Formation:  Cretaceona. 
Lo4-atIon:  Nanaimo,  Vancouver  island. 

myeeformis  n.  b.  White.    (1879.) 

Proc.  U.  S.  Nat.  Mua.,  vol.  2,  pt.  2,  pp.  297,  298, 
pi.  6,  Apt.  1,  2.  Wash.,  1880.  8mithion.  Misc. 
Coll.,  vol.  19.    Wash.,  1880.    C.  A.  White. 

Formation:  Cretaceous. 

liocation:  Bell  county,  Tex. 

mysBformia  White.    (1880.) 

Twelfth  Ann.  Rep.   U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  pt.  1.  p.  23,  pi.  17,  figs.  8a,  b.    Wash., 

1880.     C.  A.  White. 
Formation:  Cretaceous. 
Location:  Bell  county,  Tex. 

?  prouti  (M.  &  H.)  Meek.    (1876.) 

Rep.  U.  S.  (Jeol.  Sur.  Terr.,  vol.  9,  pp.  225, 226,  pi. 

37,  tiKt*.  6a,  b.    Wash.,  1876.     F.  B.  Meek. 
Foniiation:  Cn>taceou«. 
Ijocation:  Mouth  of  Judith  river,  Idaho  Ter.,  on 

the  MiMouri. 

aemiplanata  n.  8.  Whiteaves.  (1884.) 

Geol.  and  Nat.  Uist.  Sur.  Can.  Mes.  Foss.,  vol.  1, 
pt.  3,  pp.  221,  222,  pi.  29,  figs.  5,  5a-«.  Moutro- 
al,  1884.    J.  F.  Whiteaves. 

Formation:  Cretaceous. 

lAK-ation:  South  side  of  Alliford  liay;  BeArSkln 
bay,  Skidegate  iulot;  South  island. 

BubgraciUa  ii.  s.  Whitaeld.     ( 1877. ) 

r.  8.  Geogr.  and  Gwl.  Sur.  Rocky  Mt.  Ilogion; 

Prelim.  Uep.  Paleont.  Black  IIHIh,  p.  36.  Wuch., 

1877.     R.  P.  Whitfield. 
Formation:  Cretaceous. 
TjOCAtion:  Near  Fr«nch  cr<-ek,  on  Chcycune  river. 

Dak. 

aubgraciUa  Whitfield.    ( 1880. ) 

Rep.  Geol.  Black  Hills  of  Dak.,  pp.  419,420,  pi.  11, 
figs.  29,30.    Wasli.,  1880.     K.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  Near  French  creek,  on  the  Choyenne 
river,  Blat^k  hills.  Dak. 

?  aublevia  n.  s.  M.  &  H.    (1860.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  18U),  p.   182. 

Phila.,  1861.    Meek  A  Hayden. 
Formation:  Jurassic. 
Location:  South wert  basn  of  Black  hills,  Nebr.  [8. 

Dak.] 

?  BubleeviB  M.  <&  n.    (1865.) 

Paleont  Up.  Missouri,  Smithsou.  Cont  Knowl., 
vol.  14,  No.  172,  p.  102,  pi.  4,  figs.  4,  4<i.  Wash., 
1865.    Meek  A  Hayden. 

Formation:  Jurassic. 

L'M'aiion:  Sonthwest  base  of  the  Black  hilla. 

?  aublevia  (M.  A  H.)    Whitfield. 

(1880.) 

Rep.   Geol.   Black  Hills  of  Dak.,  p.  375,  pi.  6^ 

fig.  34.    Wash.,  1880.    R.  P.  Whitfield. 
Foriimtion:  Jurassic. 
Location:  Redwater  valley,  BlAck  UUi^ 
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Thracia— Cuuliiiiird. 

aubtortuoia(M.  &ll.)^Ici>li' 


KOftTIT  AMKRICAN  MKSOZOIC  INVERTEBnATA, 


n,  flg.  s.  wuii.,  wo.  ■¥.  II. 

FnnBMIi{ii:  (^rMicniiu. 
LnnUsn:  Hoslh  oT  Jiulidi  rit«r. 
thaKimiirl. 

—  ?  mbtnmcatB  n .  «.  Mcel 

T«nii.  All.njliut.,  vol. »,  pp.  4J. 
18ni.    y.  B.  Hp.-k. 


<.  I'L 


»bo  Tsr. 


Tiara  humeroaa  »cek.      (1870.) 
ITlc.  Abi.  Phili*.  Sot.,  v..1.  11,  IMiS,  lUTrl 
It.,  imi.    f.  B.  U<-<!k. 


i1  Vki-M.-  nllmd. 


l«;F"nd  Salt  UL". 
Torcula  ?  [Gray.J  Cuiirad.     (18G0.) 


?  Bubtanuicata  Mcsk.     (1876.) 
oil.  U.  3.  i;«il.  «nil  <!«■(«■.  air.  Tfrr.Toi.  S 
4,  p|i.  :«!,  361,  111.  2,  flgiL  4,  4a.    Wa<li., 


■ubtttmcata  (MeckJ  W  h  1 1 

(1879.) 


(Corimya)  KtlnnelU  n.  a.  WliilKt-ld. 

(1876.) 

Heir  llcr.(.-arn>1l,H»Bl..l»r-ll..maa<' Nullum: 
l'iiik.|i1<.U4,14S,|.I.  !i.tl|pi.S.T.  W<M>h.,l>>Tri 
H.  P.  WlilUlcU. 

FurmMlan:  CnluwuK. 

iMslion:  Xuulli  at  Jiiillll.  ilvtr,  H.int. 

(Feriploma)  ■lmplex(il'0r1j.)Eicli 

wold.    (18T1.) 


LKlll. 


.  m. 


ToTuateUatexanau.a.  Sliumufd.  (1861.) 

I'ri.'.  Dnriuu  S<ir.  Nb(.  ni't.,  lul.  B.  Icul,  18l».  Ik 
IM.    BijMnii,  1MU.    B.  y.  |)hiim*M. 

yuriiiatl..ii:<'rpliHwnu. 


I.rv.nli.ai:  NtKjeiwj. 

TotnatellaHp.  iindpt.  Forbea.    (1814.) 


-ap.  iindet.  WhitMves.    (1«7G.) 

Q«p|.  air.  Qin.  Htn,  FiMa.,  ml.  I,  14,  1,  ^ 
KuiitnaMNm.    J.  F.  Wliihain. 


itp.  undet.  Whiteavra.    (IKTit.) 


TozBBter  elegans  (Sbm 


I.)  Hall.  (IH57.) 
Sur.vul.  I.  !«.  a,  p. 
r'juli.,  IV>T.     JuiM 


8p.  uudet.  W)iit«»vt!ii.    (11*77, ) 

U»>L  Hiir.  run.  |{<'|^  liriii.  l^uMi,  W.f-.  S 
lt^3ti.»:.    lI.HilnsI,  11^.    i.r.Wlit 

l.unili..i.;    It.x'k    iKtind  gslt^  WIm  Hi 

Thylacui  ii.  f.'.  Cuiirail.     (18lU.) 
Juiii.  .\<aa.  Niii.  tfa-i,,  I'l.iiL,  lul.  4,  '.:>l  "T, 

ci'Btaceua  n.  b.  {louiod.    (IWlii 


u  >prlnt[i,  To. 
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Trachycardium  iiibgon.  (Miircli.)  t;<iu-  I  Trapezium— CuiitinnMl. 


—  mforonema  ii.  a.  Meek.    { 1HT3.) 

Slith  Anil.  Ki'ii.   V.  H.  Ii<'»l.  Hnil  Unnfir.  Snr. 
Terr.,  p.  101.     Wwh„lli7».    F.lt.ll.-rk. 


Traohjoeraa  (Laiilie)  Meek.    (1877.) 


?  mlcronema (Mwk)  White.  (Itt7ll.) 

'crnth  AriN.  K*|>.  I'.  B.  Ilrul.  wid  flmir.  Sur. 

iviT.,1'.  £!«,!'>■  "MiR.y  WHh..in!i.  C.A. 


Locntlcn:  CottfliiKiiiKl  rmiT-m.  Wi'nt  IIiiiul«<1cJt 
whitneyi  (Ualib)  Mrak.     ( IfSTT.) 

Bfp.llt<iL  Kipl,    K..Hii.(lr  ]'«inlM,  «.il.  4.   f'-l.  | 

1^.  Ilfr.ll8,pl.  ll.tlBH.  .1.3...     WiHt...  ^^^T,     K,  ■ 

B.  M«k.  j 

roniulloni  Tri.»iir.  | 

TraohTtriton  d.  g.  Me«k.    ami.) 

Cb'rk  I.iKt  liirprt.  Fr*!.  N.  Aiu.  fnl.  ■i,.l  Jur,. 
I.  >IIk.  Coll..  nil.  T,  N.<.  1' 


aubequallB  Wliittlold.     (1880.) 
R-'li.  r»al.  Kluk  llilli  ..r  Iiik.,  |ip.  SAn.  :tnc 

\  Sci.  a-8,     Wuh.,  I)u<>.     R.  p.  Wliiili 
Kuri.utlDti:  Juiurir 
I-xnli"n   Hf.\  ftmroB  rT.>.'V,  BU.-k  hill.,  DkI 


WVB. 


K.  Wbtto. 


i:  Cn-iM, 


L-kaUov:  Vfrlnily  of  Salt  liiki-,  Uliji. 

TrematodJBCiu  (oDligen.  H  .AW.)  Bleek. 

(Bubgen.  Meek    iiahh.     (Ififiy.)  ,^'  '^  g  ,,„,,  g„,  ^.Tr    vul.  a  p  wi  v»ti 

'dlln.,  IfflK.  I  _      I-  n  «    1. 


GlHlt 

vinoulumiM.  4.H,)Meek.     (IPtil.)  TrematopyfUB  cmclfer   (Mort.)  d'Otb. 

Oh«li  Lilt  Invert.  V.m.  N.  Au..  I'l,,.  i.«JJ„r„  0>^"-) 

Bniithwiii.  UUc.  (■..II..  igl.  7.  Nu.  IJJ.  p.  37,  I'lLiur.l.  ynui«i«.  Ktl.lni.liU-a  InvBiili-r^  Totr. 

Wi.h.,   »W.     F  B.  SI.ek.  Cr*t.  I.  SUtOm.,  pp.  3R:,  3atl.  pi.  !*W,  Bpi  1(1, 

FonnMl™    frtBceoUB  11;    pi-    *0,  flB",    1-S.     PrlriB,    ISW-IBCO.     A. 


vtnoulum  {M.  &  H.)  Moek.    (1(<76.) 

Rep.  r.  S.  GimI.  Sur.  Tarr.  iril.  s,  pji.  ■oil-.'iiJi;, ' 

pi.  n^  iiji«.  '-"^  WMh..  18711.  K.  a  M.-k. 


Trapesluiii(Hniiiph.)  WhUli«li1,   (1»<7T.)  j 
U.S.  (ii«jgr.  viiIGhI.  Bur.  Hockj  ill.  I(i.(;i.pii;  I 
I^lln.    Itpp.   PiliHMit.,    Black   UillF,  |>.    IB 
WMh.,  1871.    B.  P.  WkJIrtclJ.  j 

b«Uefoiiioh«iiBiB   n.   b.   WLitfiold. 

(1877.) 


icilluii  Sa^Jt^arj 
ctuciier  Uoiton)  Clark.    (1891.) 
Ji,hiit  n,-|.tiinii  I'nW.  fir..  \"l.  Ill,  Nu.  BT,  p.  TB. 

Kuruiallan:  CnticMtui-Miilille  Hurl  Bed. 
TiichotropiB  (Sow.)  Courad.    (185S.) 


—  oaacallarla  n.  b.  Conrad.    (ISuS.) 

J.Hir.  And.  KM.  m..  PlilliL,  loL  3,  Id  Hr, 

iHW-iHiB,  p.  xix.  pi.  M,  fle-  8,   Piifift.,  tau- 

IKW.    T.  A.  Cuiirwl. 
FurmlLim;  < 


a^  Xut  otOxt  lloJIr  I 


nk,  Ihru*  miU'*  j 
tuwnuTKiplff.  MlH. 

Trigonarca  Cuiinil.    limt.) 

Am.  JiPBt.  Conch..  <.•!.  n.  I'hIU,,  IIK; 
iliilik,  Itnu.    T.  A.  toumt. 


of  U 
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Trlgoiuaca — CoDtiniied . 

(Coiirftd)  Mwk.     (1876.) 

Itop.  (I.  e.  Owl.  Enr.  T«rr.,  lol.  a,  |i. 


—  onnellbrmiB  ii.  a.  Conratl.    (ISC!).) 

Am.  Jmir.  Cmi.-Ii..  ioI.  B,  PhUi,  IMt.  1BJ0,  p.  98, 

pJ.  9,  fl(.  I.    Phlta..  1810.    T.  A.  Cnand. 
Fnnullna:  CrMnrniu. 


-  enneUbnnl*  (Con.)   Whitfield. 

1885.) 

Hun.  U.  S.  nenl.  Bur.,  tdI.  ».  pp.  U,  B9.  pi.  1:^ 


_ —  pusa  D.  s.  Courad.    (1869.) 

Adi,  Joar.  (buch.,  *ol.  S,  Phils.,  IKR,  1870,  p. 
43.  pi.  1,  Ak-  it.     PliJIa..  1«7Q.    T,  A.  Onnnd. 
Fonnntiuit:  nn'liirnii>. 
Ln-kliun:  <'r»*wl.'kp,  N.  J. 

truiBverM   (Uabb)   Whitfield. 

(1885.) 

MoL.   r.  B.  Ui-.l.  (ftir,,  »ol.  «,  pp.  89-91,  pi.  I'J, 
Bf.  I.T-lli.     Wuh,,  IWi.     n.  P.  Wliilflplrt. 

LurntliiD:  BurliiiRlon.  HuUlea  Uill,  nod  ]a-r1»]>i 


TligonellitttB   (PkTkiaSOQ)  M.   &  II.  L»«Iod:  Fml.rlckibii^,  Tu. 

(1"'"'')  oreanlAta(Lniu.)SbamaTd.    (1K3.) 

P^MHI.  i:p.  Ml«mirl.  BmlUi™.  Conl.  Kno-'  -         '  _       . '  _ ' 

I.  It.  Nn.  112,  pp.  119-121,  flg>.  1-4  U 


Trigonla — ContiDnod. 

BnguUcoBtata  n.  b.  Oabb.     (1876.) 

Piw.  Acad.  NM.  B-l.,  Philn.,  f-r  1BT1,  sf.  tU, 
nx.    PhllL,  ItTlt.     W.  H.  GnUi. 

FuniiUlnn:  Cntaivuiu. 

Loattinti;  F&tmilftrniDk,  OL 

oorullB  D.  a.  Whitfield.     (1889.) 

Mun.   V.  a.  GnI.  Sur,.  Tot.  D,  pp.   lit,   US,  pi, 
It.Ag.  7.     Wiuh,  1flS.V     B.  P.  Whit  add. 


oonradl  n.  ■.  U.  &..  H.     (1860,) 

Pm-.  Aiid.  >'•!.  Rcl.,  I^llL,  for  IMO,  fp-  U3, 

FuriMtlitn:  J II  null  c. 

Lmtl^:  BvuIbHUt  bMc  of  Dluk  hllli,  K*lir. 

ooaiadt  H.  &  H.    (1865.) 

Illi^l.  Cp.  Ulauiitl,  SmilhKD.  Cant.  ZduwI., 
»ol.  It,  Ho.  ITS,  pp.  «3,  M.  pi.  a,  flg.  IL 
Wub..  IKS.     UHk  4  HijdaD. 

F0tni»tl"n:  JuiMric. 

LiKstlon:  SuDlbwMt  bue  af  Ibn  BlaDk  hilli. 
oousobrina  u.  e,  Eichwftld.    (I8T1.) 


WiPli.,  18it.'>.    MMk  (t  Haydfn. 

TriKonia  [itnif;.]  Morton.    (1834.) 


nquicMtata  o.  a.  Gabb.     (18W.) 

tifiil.   gnr.  Cny   Palviiul.,  Tol.  i.  p.  IK.     Plilli., 

1M8.  W.  U.Gll.b. 
fVinmlli'Bi  Cnliimniii. 
Loulhin:  Omthuta  cudtuii;  Curry'ii,  r-DUtb  of 

UuunlDlnblo,  III.iJMknnilllr.Onituu;  Mu- 

alUbrmU  (Park.)  Roemer.    (1819.) 


iMiUon;  Cnm  TJmlnn.  Tci. 

-  dawKiiil  a.  a.  WhitMvei.     (1878,) 


.    J.  r.  »-bli«T«i. 

«lc. 

»«,>  rivr  Hid  slRulkMrte. 


l.urstinii:  Illiu7i>iii'u  riv<r  and   SlgutlU  ]tM», 

dawsoni  WhitMve*.    (1884.) 

(;»ol.  ind  S.t.  Hm.  Sor.  Cm..  Hh.  Worn.,  ml.  1, 
pt.  3,   pp.  911,  232,  pi.  31,  B(L  1,  la.     Konl- 


—  amerioana  (Meek)  White.     (IRRO.) 
Twplflli  Ann.   Brp.  V.  i*.  <In>1.  ud  Or-at.  Sur. 
Trrr.,  pt.  1,  p.  118,  pi.  ;i».  «(■.  Ii,».    Wuifa., 
IKHi.    C.  A.  Vhlte. 
rariii><i.m:  Jiiiu^r. 

rivn,  Hunb 


-dawaonl  Whiteaves.    (1889.) 

(:iu1,aDdXKt.IIiM.Sur.Cui.,Cinii.C*n.  PsIhmiI., 

vol.  1,  pt.  a,  pp-  «T,  iw.   Hunnwi,  ism. 


botul] 
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Tzigonia — Con  tinned. 

deveza  n.  8.  £icbwald.    (1871. ) 

Geog.-Faleont.  Bemerk.  HnIliinN.  Mang.  u.  aleii- 
tischeu  Inmln,  p.  18.\  Taf.  14,  flg«.  6,  6.  St. 
Pctf  ivhurg,  1871.    E.  Eichvrald. 

Fonnatiou:  (Cretaceous. 

LocHtiou:  Alanka. 

diversicoBtata  n.  s.  W  li  i  t  e  a  v  e  s. 

(1876.) 

Geol.  Siir.  Can,  yicn.  Fow.,  vol.  1,  pt.  1,  pp.  (i8- 
70,  pi.  10,  fig.  1.     Muiitretil,  1876.     J.  r.WIiit- 

OftVOS. 

Formatiiiu:  Cr<>tac4fUDH. 
Location:  Queen  Charlotte  islands. 

diversicostata  Whiteaves.     (1884.) 

G(!Ol.  and  Kat.  Hint.  Snr.  Can.,  Met.  Fom.,  vol.  1, 
pt.  3,  p.  230.    Muntrf-al,  1H84.   J.  F.  Whiteaves. 
Formation:  CretacHuus. 
Location:  Bear  Skin  liay,  Skidegate  inlet. 

doroBchini  n.  s.  Eichwald.    (1871.) 

Geog.  'Puleont.  Bemerk.  Halbins.  Maug.  u.  aleu- 
tiacheii  Innoln,  pp.  180-1H2,  Taf.  1.1,  flgs.  12-14; 
Taf.  14,  flgN.  1-4.  SU  Pet»'n«l.urg,  1871.  B. 
Kirhwald. 

Formation:  Cretareous. 

Location :  Egge,  Tukuifitiiu  bay,  Alaska. 

"^^  emoryl  n.  s.  Conrad.    (1857.) 

Bep.  IT.  S.  and  M(>x.  Bound.  Sur.,  vol.  1,  pt.  2,  p. 

148,    pi.  3,   flgs.   2a-c.     Wash.,  1857.     T.   A. 

Oonrad. 
Formation:  Cretaceous. 
Location:  Between  El  Paso  and  Frontera. 

eufalenslB  n.  s.  Gabb.    (1860.) 

Jo«r.  Aca<I.  N'at.  Sol.,  Phila.,  vol.  4,  2d  oer,  18.18- 
18C0,  p.  39<i,  pi.  C8,  flg.  32.     Phila.,  1858-1800.    | 
W.M.Gabb. 

Formation:  Cretaceous. 

I 

Location:  Eufaula,  Ala. 

enfalenBi8(Gabb)Wbitiield.   (1885.) 

Mon.  U.  8.  Geul.  Sur.  vol.  9,  pp.  113,114,  pi.  14, 
figs.  1-4.    WmIi..  lSb5.     R.  P.  Whitfield. 

Fonnatiou:  Cretacc«>us. 

Location:  At  tho  rrnKsing  of  the  Wost  Jersey 
railroad  at  a  creek  betwtfn  Bi^d  bank  and 
Cloucetitnr, K. J.;  also  in  Blonmouth  ruunty, 
N.J. 

evansana  n.  s.  Meek.     (1858.^ 

Trans.  Albany   Inst.,  voL  4,  pp.  42,  43.     Albany, 

ls.-,j*-lHr4.    F.  B.Meek. 
Formation:  Cn'taceons. 
Location:  Nanainio,  Vancouver  island. 

evanaana  ( Meek )  Wbit^aves.  ( 1879. ) 

Geol.  Sur.  Can.  Mvs.  Ftwc,  vol.  1,  ])t.  2,  p.  IGl. 

Montreal,  1879.    J.  F.  Whiteaves. 
Formation:  CretareouH. 
Location:  Northwest  bay,  Vancouver  island. 

evansana  (Meek)  Wbite.     (1880.) 

Bull.  U.  9.  Geol.  Sur.,  No.  61,  p.  39.    Wash.,  1889. 

C.A.WhIt*'. 
Formation:  Crvtareous. 
Location:  Suoia  islaud. 


Trigonia — Continued. 
evanai  Meek.    ( 1876.) 

Bull.  ir.  8.  Geol.  and  Getigr.Sur.  Terr.,  vol.  2,  No. 

4,  pp.  359,  30O,  pi.  2,  figs.  7,  7<i,  lb.    Wasb., 

1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Nanaimo,  Vancouver  island. 

evansii  (Meek)  Gabb.    (1864.) 

Geol.  Sur.  Gal.  Paleout.,  vol.  1,  p.  189,  pL  25, 
flg.  177.    Phila.,  18M.    W.  M.  Gabb. 

Formation :  Cretar«'ouH. 

Location:  Tuncan  springs,  Tehama  county;  Chico 
creek,  Bntte  county;  Curry's,  south  oT  Mount 
Diablo;  Benicia,  Martintv,  Itaucho  de  San  Luis 
GonrAga,  Pacheco'spiss,  Cal.;  Jacksonville  and 
Siskiyou  mountains,  Oregon ;  Nanaimo,  Van- 
couver islaud. 

gibboniana  (Leaf)  Gabb.  (1864.) 

Geol.  Sur.  Cal.  Paleont.,  vol,  1,  p.  190,  pi.  17,  flg. 

178;  pl.31,  flg.2i>2.    Phila.,  1804.    W.M.Gabb. 
Fonnatlon:  (Cretaceous. 
Location:    Near   Martinez,  Cal.;    Jacksonville, 

Oregon.  * 

intermedia  (Fabrenkohl)    Whit- 
eaves.    (1884.) 

Gool.  and  Nat.  Hist.  Sur.  Can.  Bles.  Fobs.,  toI.  1, 
pt.  3,  p.  262.    Montreal,  1884.    J.  F.  Whiteavet. 
Formation:  Cretaceous. 
Location:  South  side  of  Allifurd  bay. 

leana  n.  s.  Gabb.    (1876.) 

l*roc.  Aca<l.   Nat.  Sci.   Phila.   for  1876,   p.   312. 

Phihi.,  1870.     W.  31.  Gabb. 
Formation:  ('retucfous. 
Location:  California. 

limbata  (d'Orb.}  Crodner.    (1870.) 

Ztiitsch.  Dcutsch.  Geol.  Ges.  Band  22,  pp.  234,235. 

Berlin,  1870.     H.  Crcdner. 
Formation:  Cretaceous. 
Location:  Wotxlbury,  N.  J. 

maudensiB  n.  s.  Whiteaves.    (1884.) 

Geol.  and  Nut.  Hist.  Sur.  Can.  Mes.  Foss.,  toI.  1, 
pt.  3,  pp.  2:V0,  231,  pi.  31,  fig.  2.  Montreal, 
18S4.    J.  F.  Whiteaves. 

Formation:  Crctac^)us. 

liOcation:  North  side  of  Maud  island;  South 
island,  north  side  of  Cumshewa  inlet. 

montanaenBiB    (Meek)    White. 

(1880.) 

Twelfth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 
Terr.,  pt.  1,  pp.  147,  148,  pi.  38,  fig.  2a.  Wash., 
1880.    C.  A.  White. 

Formation:  Jurawic. 

liOcatton :  Ni-ar  the  lower  canyon  of  the  Yellow- 
stone, Mont. 

mooreana  Gabb.    (1869.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  2,  p.  269.    Phila., 

180U.     W.  M.  Galib. 
Formation:  Cretaceous. 
Location:  Sierra  do  las  Conchas,  near  Arivechi, 

Sonora.  Mexico. 


^ 
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Ttigonla — Ccin  tin  lied. 

mottoni  u. «.  WliillieM.    (IKK3. ) 

Fxraulioo:  Cr.tiu-xHB. 
Irf-.'ollun:   FnclioM.     Uiilliiiiil'.ri.     ll.iiiiii.i'i 
lli-luilrl,  N.  J. 

nauan.  H.  Eiuliwaia.    (IHTl.j 


FonUBti'in:  .TunMlr.  , 
Lwsllnn:  Trliiiaciin,  Mixi.'-. 
—  qnadiaiiKulaiiBn.s.II.«:W.  (1877.) 


1.<v>lluii:  Nmr  I'niiKi,  Luxinir  |<liiiii%  Wj-g. 

texana  ii.  a.  Conruil.    (lg.'>70 

Bill.  U.  S,  mod  Mis.  Ikniivl.  Uiir.,  viil.  1,  !•<.  2.  p, 
118,  III.  a,  ilgt  3ci^.     Waah,,  IXjT.    T.  A.  ['ud- 

lionliDn:  Lvnn A|>Tini;iL 

tboiacica  n.  B.Vortuii.    (18$4.) 

ejui'P-  LOn.  Bwii.  (,'t«.  dr.  U.  B.,  p,  H-i.  pi,  IS. 
Og.  13.    Pliils.,  183t.    8.  U.  Munou. 

lAntuii:  Km  Jviwr  uul  AIhIaihk. 

thoraoioa  (Mort.)  Koemor.     (1852.) 

K»i<lr.rniiTHU,p.U,  Biiiiii,li»^   F,  llwuii-r. 

on  rgiul  1..  fc'gniii,  Tbi. 

tbontoloa  (Mort.)  Uulib.    {ISett.i 

Junr.  AvwI.  NbI.  Sri..  Fliilik.  tkI.  4.  'J.I  Kr..  KUlt. 
imiO.  p,..  *■*,  3ft-i,  |.1.«,  (Ig-lU,    Plilla.,  IMH- 


Tumi 


(Hort.)  Conrad,    (lim.) 

1.  Scl..  Pliil»..  vol.4.  -M  ivr.,  Ifc-.f"- 
[.1.  IT,  Ak.  10.      PL11*.,   W5il-IB«i. 


a(Mort.)OAbb.    (18T6.) 

Vf-:  An.l.  Km.  Rri.,  l-liiln,,  li.r  1).-^  p.  :ir. 
PlilU.,  IhT«.    W.  H.  Qilib. 


Tiigonia — C  o  1 1  ti  ii  ued . 

tiyoniaiia  n.  a.  Oalih.     (186*.) 

l!..al,  N„r.   I'll,  l-alr..!.!,,  .«t.  I,  |,|^  IM.  ISM.  pi. 
L.ic«ln.n:  Tiucali  upriUKS  TiJi»ir.  r.iqntj-.  CSl. 

byouiana  (Ualib)  Wliiteavcs. 

C187!t.) 
Gr-l.  »»i.  Cui.  Jim.  rm..  tnl.  1,  |il.  X  V-  1<*I. 
pi.  10,  lig.  T.    HoBlrHl.  ISTO.   J.  V.  Wl.llmi«L 


-  <  [Urag']  Murtoii.    (1830.) 


«!».  A.  WliilenvM,     (1874.) 


■r  »)■.  It.  WliiteuVw.     (IKTl.) 
Ui'ul.  Siir.  Om..  Ifii.  I'r«.  r'-r  IBTJ,  mi,  p.  i«a, 

noOtTVul.  I»TI.     J.  F.WhilMTM. 

-  Bii.  iiiiilflt.  Wliito.   (iwr..) 

'Uep.  (Ii^ufit.  DiHl  ■i'M'l.  Kipl-  «■><  t'ur.   ixvl  nt 
OiK-hiimlnlb  HriMlnii.  vaI,  4,  it.  I,  r-  loT. 

WiBi..,  167S.    r,  A.wiiit... 

-  H|).  tiudet.  WliitoavM.     (I8TG.) 

r,-ul.  Sur.  IVn..  ll<*.  K*,.,  TuL  1.  pt.  1,  PI..  TO- 
Tl,  pr.  10.  ni.t.  2,  'ia.    K'iaUvtL\,  IHIIi.    J.  F. 


—  Bp.  uudet.  Uiqaiztt.     (1883,) 

An.  Jim.  Fun)<i>to  Ib'p.  Hfi.,  Ti<uu  T,  ■■.  i 

liiH-nllon:    Ailnla.  Cuctrmini   ilhtrivl,    MbI< 

—  ep.  nudet.  HUl.    (186U.) 

(j.'..l.  Sur.  Tvi..  BdIL  No.  4.  p.  II.    Aoglio,  \f. 

K.  T.  HUl. 
FoTiiMrioD:  Cri^u^'^ui. 
Lwition:  S..rlh  uf  W.ililioriilK  Tmi. 


-  maooneuaia  Conrad.    (1867.) 

Am.   Jo.it.   roncli.,  lol.    S,   p.   0.      P1iil». 


perovaUa  Conrad.    (1872.) 

ft.  AcwI.  Nal.  Sri.,  Fllllll.,  fiT  IKTli,  p.  &V  pl.  t. 
fi;:.  4.    PlillL.  H'.i.    T.  A.  Cuund. 
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TrfgoiKWic*— ContinuMl . 

MffoFdU  (CJabb)  Conra<l.    (1872.) 

Froc.  Acid.  Hu.  ScJ.,  Phll>.,  toj  Itli,  p.  !.5,  ft.  Z, 


-  ttunlda  n.  b.  Wliit«aveK.    (18H4.) 


Trlgonoarca — Contin  tied. 

(Breriaroa?)  aiouxwialB(U.d(H.) 

Moek.     (1871). ) 

Ber.l^''&Gwl-f<iir.Ti'rr.,Tu1.  0,  p. !»,  pi.  I,  6^. 
B.    WmIi..  1«T».    p.  B.  Mf  ■!!. 

LooltoD^  Uoulh  ut  Blfc  Sioui  ritrr,  on  tli*  Htf 

(BreHiirca)  umboiiata  n.  b.  Coiicftd. 

{1»75.) 

lUp.   Oml.   Xdt.    H.  C   rr.l.   1.     BilsiKh,   1S75. 


Lomtlop^  Biir>wUI1l,  CrwBPi-ounU,  » 
Trigonodua  (?)  prodnotUB  n.  i 


tumid«Wliitea?M.    ( 

Ti.t.  1,  pt.  2.   p.  in.    Uuni 

LocitkHi :  Bocky  mgiiDUiiis 
of  Itaa  (ut  rad  cr  Dnil'o  lal 

(BreTlaroa)  congeBta  u.  a.  Conrad. 

(1875.) 


KuiihttM  Trr- 


Conml. 


App.  A,  !• 


Fonnntlon:  TrIiuBlc. 

lA«llon;  Linn)  itirpr,  nlMut  thiRf  iiillri 
l>pv|]>  porU^p.  (^uiailn. 

Tritonidaa  (snbgen.  SivuiiiBuii)   1 

(1R7S.) 
Ue|..  V.  S.  Gwl.  Bur.  Torr,,  toI.  «,  p  S78. 
187(1.    F.  D.  a-tk. 
Tritonlum  (Link)  (iBbli.     (1864.) 


(Breviaica)  oaroUneualB  ii.  a.  Con- 

rwl.    (1875.) 

R«p.  (;-nl,  Biir.  S.  r.,  Tul.   1.     Rnl-igh,  ix-.h. 


lAMInn;  Sbdw  Hill.  (lro.'i>.'  n.ruil.v,  N.  ('. 

(BreTiaroa)  exlKOB  (M.«  H.)  Me«k. 

(1878.) 
Kf|fc  1-.  H.  Owl.  Sur.  T.'n  ,  vul.  9,  t1'-  ■".  !^1. 

pi.  l^flgr^<>-/.    Wu'li..  ^^Tl^     K,  li.  .Vfk. 
Fannitloa   CnUuxouit 
loriHon   MonHi  of  Jlllk  rlvtr,  .m  III.'  .ML«oiiri. 

—  (BrevlBrca)  perovalii  ii.  t.  ('ii]ira<l. 
(1875.) 


Loalinii :  Kn.«  Hill.  lifHi*  i-.ini.ly,  \.  1-. 
-^(BTevlarca?)Ballnaeualaii.B.Meek. 
(1876.) 


LociUon:    T»lit>   nillr 
Kin. 

Roll.  102—19 


Lw>H.«;  Sun  Dim...  A 

homUn.B.  liabl 

(1864.) 

<tp.ll.  Siir.  (^1.  I'llMDt. 

rol.  1,  p.  «. 

1. ».  He. 

**.    PLIIii..  l*it     W 

ForaHtlon:Cr.l».>P«w. 

LociUili:  Alii..*  <T«.ll. 

rirsT  fori  Tci 

n;  Oirli- 

.10.  Ciil. 

n.a.Oabh. 

(18fi4.) 

Rpfll,  rtur.  t'al.  ralront. 

.«i.  ».P,M.  P 

.id.  (Igl 

tUI^lKli.  PhllB.,  ItHM. 
Fonuliuli:  C^MrtHnH. 
Uwklinn:  .Mi«.»  rn*k.  near  Fori  Tfjun,  (W. 

(Iiageoa  ?)  edentatum  n.  s.  Uabb. 

(187B.) 


Wil«„  tp-^i.     W.  M,  li«l.b. 
Furpiatl.'n:  Ch'Iiicmiu. 
LorkUiHi:  PaunUctMk,a% 


,  for  UTt,  p.  381. 
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d. 

Eichwald.    (1S7I.) 


Ttitouium— C  on  tin  ued . 

(LaE«iia?)  lateimptam  (Con.) 

tiabl>.     (l(tT6.) 


2M.    Pbiln.,  1876.    W, 


- —  ( Tracliytiltoii )    fusiformlB   i 

Gftbl..     (1»».) 


Iionitiiin:  ATn>y»  ilE  !>«  iUim,  Trjon,  Cil, 

TrltonohiBiiB  (aubgeii.    Beck)   Gatib. 

(18fW.) 


Trocbosmilia  (M.  Edw.)  Uabb.    (I860.) 


•  (U.&H.)Galil..     (1800.) 
IMCL  p.  3W,  l-l.  OH,  tilth  i3-14.     Iliila.,  ]>.->». 


?  granulifera  n.  s.  (iabb 


—  ?inaurlB(Mon.)  Itelitelio.    (1870.) 

Zrllach.  Drnlwli,  li.'iil,  iln'.,  naiid  ^,  p.  :in. 


Trocbua — Cod  ti  i  i  i 
aleaUous  n.  t 

brhon  tnwln.ii.  1i».  Tar.  IS,  Hk^  S,  S.    at 

rrlembiint.  IgTI      K.  Kh  hiriiM. 
Furmst  Altr  "nlu^uui, 
Luratlna:  Aluliiu  juMilnnjIa. 

leproBUH  u  8.  Moi'tou.    (1831.) 

Sjiiof ,  Org.  Hem.  Crut.  (ir.  U.  &,  p.  4S,  pU  IB,  n^. 


mortoniiu.  s.  Oabb.    (1861.) 


orlentalia  n.  h.  Eicbwalil.    (1871.) 

lUchcn    nstlii,  ijji.  IM,  158.  T»f.  1!!,  6g.  I.    St. 
r«1orabure,  1871      E.  Elchwild. 
PunuullDD:  CrrluKiui. 

texanus  ».  H.Koenier.    (1888.) 

Pd.'uul.  .\1.l>^uidL  Vii^rlpr  Dud,  nuft  4,  p.  It, 
Tii(.l[miJ,flg.l3.  Brrllii,  1»#8.  F.  Sucntr. 

I.uimtu.o:  TH.jUii)i«iiLovfllhein<)nlbafBftit(Hi'a 

(Anadema)  geniifflras  ti.  s.  White. 

(18K!»,) 
MM.  U,  .1.  Cul.  Snr.,  Ko.  61,  „•.  IT,  M,  pi.  1.  6b.. 

■...niiiuii:  Knu-  IVrifT'*  tincli,  Buur  coiinif  ,GbL 

(Ozyatelfl)  enroHtomus  n.  a.  White. 

{188.1.) 
Dull.  ('.  ».  r.n>\,  Knr.,  Kn.  £2,  f.  M,  pi.  \  flgi.  S- 


LiK  nll.iii:  Bbi)!-*  uf  Tiflloi  frnilot  Im;,  Lowsr  OII- 

f»iiilo. 

—  (Lam.)  burton.    (1829.) 

Ji.iir.  Ai'Bil.  Km.  Si;].,  rhllii.,vi>].  ^,,I•tK'r,.rt^T- 
IK:ll.|^1»■^  Ph  I  II,  1127-1 IS11.  P.  O.  Mart.v. 
FnrniiH 


TrochuB  [Unii]  Morton.     (1^1.) 
Sjrnup.  Oi]f.  Bcni.  I'nM.  ilr.  ir.  s„  p.  4U. 
ie»l.    ».  Q.  UurtuQ. 


'"-I 


BDTI.K. 
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Tropidlna  (subp^en.  H.  A  A.  Adains)  M. 
SlII.    (1865.) 

Fftleont.  UpiHT  Miiif>ouri,  SmitliBon.  Cout.  Knowl., 
Tol.  U,  So.  ITZ,  p.  113.  WMh.,  1805.  MmIi  A 
llaydoD. 

Tropidocardium  (anbgen.  Koeiii.)  Moek. 
(1876.) 

Rop.  U.  8.  Go<»l.  Sur.  Ti.Tr.,  vol.  9,  p.  Ift6.  Wa«li., 
187G.    F.  n.  Mock. 

Truncatullua  (<V0r1>)  Keuss.    (1861.) 

Math.-Nntiirw.  i'l.  Kaii>erl.  Akutl.  \Vli«i«.  Sitzuiifpih. 
1861,  Baud  xi.iv,  p.  338.  WiiMi,  184>2.  A.  E. 
Seam. 

dekayi  n.  h.  Renfts.    (1861). 

Math.-Niiturw.  (1.  KKJaerl.  Akail.  Wisa.  Sit7.iiii|:^l>. 

1861,  Rnnd  XLiv,  p.  338,  Taf.  vii,  fig.  G.     Wciii 

18C2.     A.  £.  Kouw. 
Formation:  CrAtaroous. 
Location:  Now  JcriK^y. 

Tuba  ?  (Lea)  Conrad.    (18()0.) 

Jour.  Acad.  Nat.  Sci.,  rhila.,  vol.  4,  2d  8nr.,  lA.'lS- 
1860,  p.  289.     IMiila.,  1868-18G(K     T.  A.  (\>iirad. 

bella  11.  8.  Courad.    (1860.) 

Jour.  Acad.  Nat.  Si.,  Phila.,  rol.  4,  2d  »vr.,lSo8- 
180IJ,  pp.  2«<»,  20<),  pi.  4«'.,  fig.  38.  Phila.,  1858- 
1860.    T.  A.  Conrad. 

Formation:  rrctaceoun. 

Location:  Kufaula,  Ala. 

Tnbulipora  megaera  n.  8.  Lionsdale. 
ri8W). 

Quart.  Jour,  tieol.  8oc.,  Loudon,  vol.  1,  pp.  ri9, 70, 
flgs.  u,  /',  p.  6U.  Loudon,  184.'>.  William  Lodb> 
dale. 

Formation:  Cr<-tiu-Hon«. 

liOcation:  Timlwr  crook,  N.  J. 

TnbulOBtium  dlckhauti  White.    (1881.) 

Pror.  U.  S.  Nat.  Mui».,  vol.  4,  p.  138,  pi.  1.  tt^tt.  12, 
13.  Wash..  1881.  Smitheon.  Mi»i\  Cull.,  vol.22. 
Waf.li.,  1H82.     C.  A.  Whit.-. 

Tulotoma  (Haldeinau)  White.    (1876.) 

Rep.  (:<fOl.  I'intM  Mtn.,  p.  i:i4.  Wa>»li.,  IHTO.  0. 
A.  Whit.'. 

thompaoni  n.  8.  White.    (1870.) 

R^^i.  G^ol.  I'inta  Mta.,  p.  134.     Wawh.,  1876.    G. 

A.  Wbito. 
Formation:  Tertiary  [Crotaretmii]. 
Locaticiii:  [Southern  Wyoming,  wedt  of  thi>  KiM'kj 

mountuiiiB,  undulsi^t'utof  thertantriu  Colora«lo.] 

thompaoui  White.    ( 187J». ) 

Elovcnth  Ann.  Krp.  l'.  S.  <irol.  and  c;oogr.  Sur. 

T.-rr.,  p.  172.    Waiih.,  1879.    C.  A.  White, 
Formation:  (.'retareouH. 
Loration:  Crow  mfk  valley,  Colo. 

—^  thompsoni  White.    ( 1879.) 

Eleventh  Ann.  |{<*p.  I'.S. <irol.  and  (ieogr.  Terr., 

p.  221 .     Waah.,  1 87!>.     C.  A .  White. 
Formation:  Cretai-oouit. 
Lut-atioD :  Blark  Batte«  iitatioD,  Wjo, 


Tulotoma — Con  tin  iied. 

thompaoni  White.    ( ISSO. ) 

Twelfth  Ann.  Il<'p.  (7.  S.  Gcol.  and  (i(H)gr.  8ur* 
Terr.,  Part   1,  pp.  100,  101,  pi.  28,  flgH.  2a-k, 
Wash.,  1880.    0.  A.  White. 
Formation:  Cretaceous.  •' 

l^)cation:   Black  Buttes   station,  Wyo.;  alao  In 
the  valley  of  Crow  crook,  ca»t  of  the  Bocky 
mountains  in  Colorado. 


thompsoni  White.    (1883.) 

Thin]  .\nn.  ]t<>p.  U.  S.  Geol.  nnil  Googr.  Sur.,  p. 

467,  pi.  24,  flgs.  17-22.    AVash.,  188;*.    C.  A. 

White. 
Formation:  ('roiaroous. 
LoCHtion:  Northern  Colorado,  east  of  the  Rocky 

mouutaius;  .'Niuthern  Wyoming,  woftt  of  the 

R<M-ky  niountainN. 

TurbineUa  (Lam.)  (iabb.    (1860.) 

PriKT.  Acad.  Nat.  Kef.,  Phila.,  for  1800,  ]i.  04. 
PhilH.,  I8fil.    W.  M.  Oabb. 

craasiteata  n.  8.  Gubb.    (1869.) 

Geol.  Sur.  Cul.  Piiloont.,  vol.  2,  pp.  lo7,  IW.pl,  26, 

tig.  :j7.     Phila.,  1809.     W.  M.  Gabb. 
Formation:  Cretaceous. 
]<«>catii>ii:  Martinez,  Cal. 

parva  n.  8.  Gabb.    (1860. ) 

Pror.  Acad.  Nat.  Sci.,  Phila.,  for  1860,  p.  94.  pi. 2, 

flg.  10.     Phila.,  1801.     W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Monmouth  county,  N.  .?. 

Bubconica  n.  s.  Gabb.    (IWK).) 

Proc.  Acad.  Nat,  Scl..  Phila.,  f<ir  l8C0,  p.  0|,  pi. 2, 

tig.  r..     Phila.,  1861.     W.  .M.  Calib. 
Fonnutioii:  Cretact-oui*. 
Location:  Monmouth  county,  N.  .L 

Turbinolia  (Lam.)  Morton.     (1834.) 

Synop.  Org.  Item.  Crel.  (Jr.  V.  S.,  p.  81.    Phlla. 
IKU.     S.  G.  Morton. 

inauris  n.  h.  Morton.  (1834.) 

Synop.  Org.  Uom.  Cret.  Gr.  U.  J?.,  p.  Hi.    Phila., 

1S34.    S.  G.  Morton. 
Formation:  C  ret  ace  on  h. 
L(M<ation:  Alabama  and  New  Jorwy, 

texana  u.  8.  Conrad.    ( 18r>7.) 

Rt<p.  U.  8.  and  Mox.  Bound.  Sur.,  vol.  1,  pt.  2, 
p.  144,  pi.  2,  ngs.  3'i,  h.  Wash.,  1&57.  T.  A. 
Conrad. 

Formation:  rn'tacuouti. 

li<Mii(i(iu:  IMwiton  £1  Paso  mud  Froutera  [Tex.]. 

?  texana  (Con.)  Gabb.    ( 1869. ) 

Gool.  Sur.  Cal.  Paloont..  vol.  2,  i>.  276    Phlla., 

186!».     W.  M.  Gabb. 
Formation:  Cretaceous. 

I.ocation:  Sierra  tht  las  Conrhjix,  near  ArlTecbi, 
Snuora,  Uexii-o. 

( Lam. )  Say .     ( 182(5. ) 

.Vni.  .lour.  S«l.,  Ut  wr.,  vul.  2,  p.  4").     New  Haven, 

1820.     Thoiiiiii*  Say. 
Fotmation:  [Cii-tnroout.] 
Location:  New  Jentej. 
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TnrblnopalB  n.  r.  Cunwl.    (1rt60.)  TorbouUIa  [RiMo]  Cimrad.    (18G0.) 

Ji.nr.  .\™l.  K.I.  S'i.  lliita.,  vol,  1,  Jj  «■[„  lKp»-  Joot.  Ariiil.  NbI.  Pei.,riill.i,  vgl.  t,M»w..lH'*. 

t>rii,  f.  iHD.    riiilii.,  1«rt*-lB«n.    T.  A  c.iira.l.  '  ins.),  p.  2k7.    piiiljt,  HLW.    T,  A.  Coorn-I. 

d«preH«  u.  ».  UftUl).    (IWSI.)  (ChemiiitEia?)  coalvillanais  u.  a. 

r„«.  A.aJ.  S-1.  Set.,  Mills.,  for  1m.i,  i^  aji.  .     Moek.    (W73.) 

l-hll«,  IWli.    W.  M.  G,l.l..  I  gi.,b  ^„„^  H"„.  <;™l.  and  (l.^r.  Bur.  Torr.,  re- 

rvniulluii:  CnUc'vni,  fj,,,,^  ,j,„     ^,-.,^,,  _  ^^-.y    y  ^  „^^^ 

LDcMiun:  Crwiwiik.. S.  J., nii.1  ol  111..  li.*li.-«ii  I  Furm.li«i.:  rrrf.r^.nn 

■u4  riif*i->«k.'  csiiKl.  I  ],«a,iiun :  i;.«il<illi.,  L[.li. 

—  depreua  (Gabb)  Conwd.  (IWIU.)  (Cheiimit*la?)ooalvUl«i.U(MMk) 

^Phfir^Vn    T'r'.w^"'       ■     ■'•■'■■i      White.     (1879.) 

Foniistloii-  (VInrmiii.  !  *>*™i1'  Ami.  tt--p.  V.  P.  G<".l.  »nd  Oivgr.  ttut. 
I«»ii„ii,  i-nJwKkk-,  i.',  J.                                     I  T»TT.,  |>.  ais.    W«li.,l«*.    CA.Whlle. 
Ulgardl  n.  B.  Uiinrad.    {INffli.)         ■    ,        L3"wr('«lrl!l","ni.h. 

"wen,  |.'  ifCfU  4*.  lie-  s:>-    i"'"'* .  if^*-i-f".     (Chemnitzfa?)coahrmMiai«(Stoek) 

T.A.CuuwI.  Wliilo.     (1H71I.) 

Tunimli-'B:  <.'n-la<'~iii>.  KIrvpiiIh  Aiiu.  np]'.  I'.  K.  ncpl.  anil  nniur.  Sur. 


-WISar(U(Con.)fial.1i.     (18Tfi.) 


v.  IManiii",  ALtluIi 


Turbo  [LhiLl(iuli)>.    i\Ml&.) 

AllI.Jtnir.l-uli.li..  lol.  .-■.  I'lllla.,  IBW,  IhV",  |., 
Phtla.,  1h7<i.    W,  U.l^al'K 

?e]«vatiMn.  b.  Uubb.    (IKW.) 

ln.).1.3,  ni:.  S.    Pliiln..  InTU.    «'.  ».  Gjilrh. 
FurpnUun:  Jiirurk. 

Lwiltlnii:  VolrariDiilniui  llilHj'IDih'jiHniilii'ul 
Wallt.T'i'  Irt-,  Smt, 
mndgeBiina  n.  b.  Muck.    (1871.) 


(Chenmitcla)  coalvlUensls  (Heek) 

WliitP.     (1879.) 
Eiripotli  Ann.  U..|>.  I'.  S.  d-nl.  mi  <!n>fir.anr. 
Terr.,  [■[!.  Wi5,;ii"l,  pi.  ft,  Igk  to,  A.  Wa.b,  1*73. 


—  (Chffmnitzia)  corona  u 

(lt«)0.) 


!».«,  |.,  ::«,  III.  IR,  (Is.  £. 


(Chemnitzla)  melanopaia  n.  a.  Con- 
rad.   (WlW.i 


Fiirmalluii;  Cri-ta'-mu". 
Loc.li.in:  ri|.|Kili  i-unlj,  Ki«. 

(Chemnltzia)  melanopaii  iCou.  T) 

Wliite.     (IK75.) 


n.  B.  liabli.    (tMSi,) 
<ii.'ii.,v„i.  Mini..,  ]>«'•.  Ik; 

.      I'hll:...  I'M.      W.  ».  Ilul.l. 


r.xyV 


A  fm.  V 


-tannlUneatuan.  a.  M.  &  II.  (ixTiit.) 


(I,aiii.)  Miirton.     (1KL>!I.) 

J.inr.  Auul.  Nar. Si., Tiiila  ,  <■■!.  i 
iMii,  ■>.  Hi.    ll.ilii..  Ii.';  1K11. 


—  (CbeinnitBia)  Bpillmaui  n.  a.  Con- 
rad.    (IHHO.) 


'"""■     Tunina  ii.  if.  Wiil.b.    (18bl.) 

lllgTiuilTrrr.Tli,  lilui»-c,i,.,  r.niirlj-,  fi-ol.   Mir.  'al.  l^lfiil.,  v,.l.  1,  p|..  1*5,  14^ 

'  Fl.ilu.,  lr<;l.    W.  U.  UubU 


ROTLR.) 
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TumuB— Continuoil. 

(Gabb)  Meek.    (1876.) 

Bep.  U.  S.  Oeol.  Sur.  Titf.,  vol.  D,  p.  '1'4.    Wu«fli., 
1H70.     F.  B.  M«?k. 

plenuB  u.  8.  Uabb.    (1804.) 

Qeol.  Sur.  Gal.  Paleont.,  vol.1,  p.  14(),  pi.  2-2,  fig. 

110.    Phi  la.,  1864.    W.  3T.  (Jiibb. 
Fonuation:  CrotaccouH. 
IjCH'ation:  North  fork  of  ruttuiiwiKxl  crifk,  (.'al. 

sphenoideuB  n .  s.  White.    ( 187G. ) 

K-p.  Oool.  I'iDta  Mta.,  pp.  117,  11 H.    M  iwh..  IKTO. 

U.  A.  White. 
Formation:  <.*rctac<H>us. 
Location:  Up|«r  Kaii.ih,  Utah. 

•« —  (Gtoniochasma)   Btimpsoni  (M.  <& 
H.)  Meek.     (1876.) 
R«p.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  pp.  'J/irt,  2."f7,  pi. 

30,  flgB.  9a,  h.    W»8h.,  187*1.     F.  B.  M.-ok. 
Format! uu :  (.  n.'taceous. 
Location:  Muttcle  Shell  river,  Idahu. 

(Xylophagella )    contortus    (labb. 

(1876.) 

Proc.   Aco«l.   Nnt.  Sci..  Pliila.,  for  1876,  p.  301. 
Phila.,  1870.     W.  31.  CiaM.. 

Formation:  CretaceoiH. 

(Xylophagella)  elegautulua  (M.  Si, 

H.)Meek.    (1876.) 

ttep.  U.  S.  Gool.  Sur.  T«'rr.,  Vt»l.  0,  pp.  "J-'h,  2W, 

pi.  3<),  tig.  10«i-?.     \N a<li.,  I«7r,.    F.  «.  Mi-.k. 
Fonuation:  Crftacfou.H. 
Location:  MuM:Ie  Shell  river,  MhIih. 

Turrilites  [Lam.]  Conrad.    (I860.) 

Jour.  Aiail.  Nut.  Sci.,  Phila.,  vol.  4,  'M  rti'r.,lsr»s- 
1M.<»,  p.  .i«4.     Philii..  lW8-l;:«y<»,     T.  A.  Ci.nnul. 

altematuB  u.  H.    Tnoniey.    (1854.) 

Proc.  Aca^l.  Nat.  Sci.,  Pliila.,  \i.l.  7.  -p.  108,  lO'.i. 

Phila.,  L85t>.    M.  Tuomoy. 
Formation:  Cn-t.icciuiei. 
Location:  Noxubiu  county,  Mii»t>. 

brazoeusis  ii.  s.  Roomer.     (1819.) 

Tt^xan,  p.  41.\     Honn,  Ii<rJ.     F.   Kniniir. 
Formation :  (JretarfiaH. 

Locatiijii:   Thirty  niili.*:*  abovu  Torroy's  trailing; 
house-  on  Muizot  rivi-r,  Tfx. 

brazoensls  Kotmer.    ( 1 8r)2. ) 

Kreldo.  von  Tcxjw,  p.  :17,  Taf.  3,  lig.  'J.    Uonn,  lh.".2. 

F.  Ro«fm»r. 
Formation:  Cn'turoou". 
Loratiiiu:  Left  hank  of  Itra/oH  riviT,  thirty  niihtt 

above  Torrt-y'ri  tnidinc  h<iuiK>. 

hellclnuB   n.   s.   Sliiiiiiard.    (1X61.) 

PnM\  nii!.ti>n  S«ii\  N.il.  III-l..viiI.  S,  ls<;i.  lM;2.p|». 

lUl,  lU'J.     l^•^to1l,  Iv'i-J.     I}.  F.  Shunianl 
Formation :  < 'riMa».-i«>ns. 
Locatiiiu:  Cliattidii  point  and  ('<jrtilcana,NavurrM 

county,  IV X. 

-^—  oregonensis  u.  8.  (Jabb.    (186U.) 

iifKt\.  Sur.  Cal.  Pali-ont.,  vol.  2,  p.  13^.     Phila., 

IW^.     W.  M.  Gabb. 
Forniatiiin:  ('retari'iiu". 
Location:    Crooketl   ciiM-k    of   thu   Dw    Chuti-fi, 

Oreguu. 


TurriliteB — Contiimed. 

spinifera  u.  b.  Conrad.    (1860.) 

Jour.  Ar«d.  Nat.  Sci.,  Phila.,  vol.  4,  2d  Her.,  1858- 
18r.<),  p.  284.    Phila..  18n8-18€0.    T.  A.  Conrad. 
Formation:  Cretaccoas. 
Lnrattbii:  Eufaulo,  Ala. 

splendens  n.  a.  Shuniard.    (1861.) 

Prm-.  B4>!iton  Soc.  Nat.  Hiat.,  vol.  s,  18C1, 18ri2,p. 

191.    Hofitou,  1802.    B.  F.  Shumard. 
Fonnation:  C^otaceonn. 
Location:  ChattU-ld  point  and   near  roraicaua, 

Navarro  county, Tox. 

?  umbilicatuB  n.  s.  M.  <&  H.    ( 1858. ) 

Proc.  Acad.  Nat.  Sci.,   Phila.,    for  lariS,   p.  M. 

Phila.,  18r»9.    Meek  &  lluyden. 
Formation:  Crotaccoui*. 
Location:  Great  bend  of  the  Miuonri. 

(Helicoceras)  cochleatus  n.  s.  M. 

*fcH.)    (1858.) 
Proc.  Arad.  Nat.  Sci.,  Phila.,  for  18r)8,  \i.  r^,  50. 

Pliila..  ISr.O.     Meek  A  ILiydeu. 
Formation :  C'rothceoug. 
lunation:  Great  bend  of  the  Miiwonrl. 

sp.  undet.  Owen.     (1860. ) 

Second  Rep.  Geol.  Roc.  Ark.,  pi.  8,  ttg.  2.     Phllo., 

180<).     D.D.Owen. 
Formation:  Crotaccuns. 
Location:  Arkan«a8. 

sp.  nndet.  liabb.     (18ftl.) 

(!«'ol.  Sur.  Cal.  Pal'^ont.,  vol.  I,  p.  73,  pi.  &»,  fig. 

2<H.     Philii.,  I«r4.     W.  M.  (Jabb. 
Formation:  Ot'taj^-iiui*. 
l.oratioii:  Near  .TackHon\ill(>,  Or»*iron. 

Turris  (Kolton)  Meek.     (1876.) 

Ri.«p.  U.  S.  Gtol.  Sur.  Terr.,  v.il.  <*.  p.:;si.  Wash., 
1I57C.    F.  n.  yw,k. 

claytonensis  n.  s.  (iabb.    (1864.) 

G«ii|.  Siir.  Cal.  Paleont.,  vol.  1,  pp.  i»j.  y:j,  pi.  ig^ 
liif.  40.     Phila.,  1801.     W.  M.  iiahh. 

Formation:  Creta(>o(Mii>. 

Location:  Above  the  "Clark  "  or  upporonal  vein, 
near  Clayton,  (.'ontru  Costa  county,  Cal. 

minor  (E.  &  8.)  Meek.     (1876.) 

Ili'p.  U.  S.GeoL  Sur.  Torr.,  vol.  9,  pp.  3M,  ;W."),  pi. 

31,  ftjc.  9ii-<-.    Wash..  1S76.     F.  B.  BKck. 
Formation :  CretaceouH. 
Loi'Atlon:  Yellowr<tiine  rivor,  Mont.,  on«»  hnndred 

and  flftj  niihi*  from  itn  mouth. 

ripleyana  n.  a.  Conrad.    (1858. ) 

.l«iur.  Avad.  Nat.  St-i.,  Phila.,  vol.  .'i.  •*i\  Her.,  IsVi- 
1S5S,  p.  .H;W,  pi.  ;«.  flk'".  21,  2i».  Phila.,  Isfir*- 
1S.')8.    T.  A.  Conrad. 

Formation:  (.'retoceous. 

l.i>«-ation:  Owl  creek,  throe  milex  north  of  th« 
town  of  Ripley,  Miw. 

(RomphluB)  Conrad.    (1858.) 

Juur.  At od.  Nat. Sol.,  Phila.,  vol.  3, 2d  Mr.,  18.^5- 
185»,  p.  332.    Phila.,  1855-I8'i8.    T.  A.  Cound. 
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(Drllliaj  variooatata  ii.  ».  liulib.  '  «iicilaoid«Bu.B. Morton.    (1«U.) 

(lUtH,)  Synoii  («■«.  ttoiiL  I'Kl.  Gt.  U.  8.,i..»l,|il.a,Bg,T. 

<>Hil.8<ir,C'iil.F>lniiii..Tu1.1.|..n:i.l'M''.>1>:.4~-  '  Ph<lii.,lH:M.    S,  U.  Hurton. 

Phllii.,lgM.     W'.M.Cil.]-.  K.iriiMllun:  Crttaci^uiu. 

lA^ittoii;  S...r  CI.J1..11,  ruutm  . vi«  ,v...ii)-.     oncrinoides  (Morton)  Oaljb.  {1«76.) 

'^''  Pru'.  Ai-hI.  S'lt.  ^1.,  l>hllB..  fur  UtTU,  v  Ml. 

(SuToula)  ?  coatortus  {M.  A  II.)  pwu.,  ibto.    w.  m.  nuib. 

UitoV.     (18TC.)  Funnstiwi:  l.-ntaouiii. 

K^  i:.  8.  UI-.1.  Silt.  T«rr..v„l.iM,p.S».V;ui.'.,rl-  Lo.»ll"ii:  P.luil» cri^-k.  0*. 

HUKk. 

LvnUliMi;  Munnu Il«rr,  limk.                                             Fu™tt.iu:  cV^lict.'ui. 
(8nrcula)?liitslii.8.Mc«k.    (1H7(!.)  Loniion:  .Sontblaroumj.UlHiMi 

•  "^ivs"  ^"«» 'K^i*: — ■z°^T""j;:'iS:%  z:','^ 

Lw*liua:  ii[.|..i|H  Furl  Sb«.  ,ni  thf  UiT-cr  Kit-  ;  ™',',M'r'rr.4:!I\,M  ''""''" 


uniwia  LL.Bm.j  uorion.     i  ib.w.j 
flynon  Utg.  Kviii.  Owr.  lir.  U.  s..  i..  «,  Pliila.. 

JuDr.  A.-Kd.  NmI.  Si'L,  rhlJi.,  ml.  4,  a  <rr..  IBOs- 

^lt«^  H  3BV!,  pi.  M,  fix-.  16.     PLItlL,  If.'^.lSOU. 

-alUlian.  B-CoiiMul.    il8."«.i 

w.M.i;>ijb. 

j™r.  Ac«.i.  .v^i.n.i..piiii».,..J.3.ii.l«T..  U."- 

W*,!,;!;!::.    I,.,  l«-«-lf:.«.    T..*.  .■..i.t»d. 

FuruMiUon:  l'rM«<tiiui. 

lubrioatajia  n.  tt.  Trooiit.     (1840.) 

t«ri.rflU|.1...v,  MM. 

Finii  lltul.  it'll.  TeDD..  p.  M.    H*^>ill<',  IHD. 

-clilcoeiulaii.H.(iab)i.    (ixai.) 

^.i.Tr,..M.^^    ^ 

Urol.  Sat.  f»l.  P«louiiL,  ¥..|.  1.  |p|..  I;VI,  l:i*,  I'l. 

'          ).<  lutlvn:  Xi'iir  PiinlT,  KcKnlry  cnunlj.  Tcuu. 

—  coa:vill««U(M«k)WI,ilo.    lis?.).)     ittorau  n.  >.  Conrad.    (IB.'S.) 

Slanuth  .Mil..  K-i^  r,  H.  <ti.-i,\.  u>.i  llrut-r.  Sur.  '  ''■■■'■■  *•■■"'■  ''"■  *'■■  P''"*-  '"'  '*■'*!  '***■  P- 


L<IIYoiil«iaT|T>i.|. 


coalviUen«i8(lI«..k)\Vhito.  (lt(7!l.)  I kanMwnaia  ii.  *.  Meek.    (1871.) 


iimluut  i.'rMjirwun. 

4.  Uiinrud.    1 18^'<7. 


-ooiiTBxan.8.M.&  ir.    (IWii.) 

1          ll«,..  U.  «.  »K]  Ml  > 

.  IkiUllil.  SlIC.  v.|.  1.  |.l. 

Prur.   Aiad.    >.-»(.   »i.,    Pliilii..  r.,I  li^'iil,   ]^    Tu. 

na,  111.  Ji.  Bg.. 

Hillt.  li'ST.    M«k  *  lUj.l^ii. 

FMr».al..B:  <'r.i«-...«-. 

r.4iiiiliiiu:<'[oU<. 

Lui'ilUni:  V.ll«w.l«i«»  rtyr,  uB"  ImU'lrrd  and 

LuCtUUDT  [T,.iu.l 

mamocbl  n. 

«.  While.     C1879.) 

Ft»c.  lluihiiilt.K:.Xj>I.Kl!ii.,  lul.  n.  I~<.I.1siU,|.. 

IWl.      n-tbtl,    IHU.      11.  1-.  MiUKltl'l. 

1            'T^r..  Ml.  MI4.  a 

1.^  pi,  T.  (iKi  .-«,l.    W 

rormnltun:  i 'ihIil.'i.uik. 

lulia,  HrlH  couutJ.TiiI. 
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Turri  tella— Con  t  in  aed . 

martinesensis  n.  b.  Gabb.    (1869.^ 

ii'fv\.  8ur.  <Vi1.  Paleont.,  vol.  2,  pp.  IBO,  170,  pi. 

•M,  flf;.  51.    FhiU.,  \HtiO.    W.  1(.  Uabb. 
Foruiatiun:  (■retari'oiiH. 
Location:  Martinoi!,  Cat. 

moreauensis  n.  a.  M.  A  IT.    (1856.) 

Pruc.  Aeail.   Nat.   flci.,  Phila.,  for  18M,  p.  70. 

Phil  a.,  1857.    He4-k  k  Haydvii. 
ForniHtiuu:  CV«tacooua. 
LiM-atioii:  Moreaii  river,  Nebr. 

<s —  moltilineata  n.  b.  E.  &  S.    (1857.) 

Tmnii.  .\rud.  Stl.,  St.  LoiiiH,  vol.  1,  I8o0-1H(X>,  pp. 

41,  A'i.    9t.  Louiii,  l&'iO,  1800.     Evans  Jt  Sliu- 

nuin]. 
Formatiuu:  Cri*ta('(H)i». 
Lorutiou:  Moroan  ainl  (!r»n<l  ri von. 

planilaterifl  n.  a.  Conrud.   ( 1857. ) 

Rep.  U.S.  aud  MfX.  Ik>uii<1.  Siir.,  vul.  1.  pt.  2,  p. 

168,  pi.  14,  II;:.  U,b.    Wiwh.,  ls.'»7.    T.  A.  (.Vm- 

nul. 
Fomiation:  rrrtHtreous. 
Looatiou:  [Texas] 

piimila  n.  s.  (Jabb.     (1800.) 

J«ur.  Ainil.  Nat.  Scl.,  Phlla.,  vol.  4,  2d  wr..  lHri8- 
\m\  p.  :ili2,  pi.  iW,  flg.  14.  Phila.,  18^>8-1«W». 
W.  M.  (labb. 

Furiuatloii :  CrotaC(>oii9. 

Loratiuii:  Ilardoniaii  county,  Trnu. 

robuBta  n.  s.  (>al)b.     (1804.) 

(i(Mil.  Sur.  Cal.  I»ulennt,vul.  I,pp.l3.'»,  n»{,  pi.  '11, 

Hk.  !'4.     Phlla.,  l!-»>l.     W.BI.  (Jabl.. 
Formation:  CrptaoHUKi. 
Lucatlon:  Tu«'an   ^pring-i,  Ti'linnia  rnunty,  (*ii\. 

saffordi  n.  s,  ( Jabb.     ( mV). ) 

Jour.  Acad.Xat.  S«-i.,  Phila.,  vol  4,  2d  s»r.,  1«1«- 
IWWi.  p.  ;{'.»•.»,  pi.  i'S^  fljf.  11.  Phila.,  l.''.".8-lHia». 
W.  31.  (Jabb. 

Foniiat i on :  C'n'tar<»ou n. 

Loi-ation:  nanlrman  comity,  Ti'nn. 

aafibrdii  (iabb.     ( 18<U.) 

Oe«»l.  Sur.  Cal.  Pab'i.nt,  v.il.  1,  p.  lllTt,  pi.  21,  tiyr. 

'J3.     Phila..  18«54.     W.  M.  fJal.b. 
Formation:  CntarmiH. 
Location:  Six  niilfH  nortliOH^-t  of  }<iii!«'in.  s^olano 

«-oiinty:    Mtiith   uf  (Meur   lake,     L:iki'  roiiniy; 

near  Miirtinc/,  Cal. 

—  secta  u.  8.  Cunrad.     (1855.) 

Pro<-.   Ai-ad.  Nat.  Si.,  Phila.,  for  l^M,  1H.V»,  p. 

208.  Phila.,  IK.M'..  T.  A.  Cmru.l. 
Fonnatii'ii:  Mi(K-<.>ni-  |('n*t:it'c>>u«  ':]. 
Location:  Near  Mnllica  Hill.  N.  J. 

seriatim-granulata    n.    h.  Kocnier. 

(181i».) 

TrxaK,  fip.  4i:i,  414,  llonn,  184!«.     F.  Kocnitfr. 
Formation:  Crotareoui. 
LiKuiiun:  Frwb'rijksbnrff,  Ti-x. 

seriatim-grauolata  Koenier.  (1852.) 

Krol(li>.  ^on  Texais  p.  'A9^  Taf.  4,  ligH.  12<i,  h.   Uonu, 

IKVJ.     F.  Iloeuiir. 
Foiiiiiiti«<ii:  Tn'tacpourt. 
Lui-allun:  Fn  ilvrii  khbtirg,  Tex. 


Turritella — Continued. 

seriatim-granalata  (Kocni.)  Gabb. 

(1801.) 

Geol.  Sur.  Cal.  I^almnt.,  vol.  1,  pp.  1;V2,  V.a,  pK20, 
flfC.  88.    Phila.,  1801.    W.  M.  tiabb. 

Formation:  C'rctacooiiM. 

Location:  TuKun  fipringti;  Ciit  ton  wood  creek, 
Shaata  county;  Sinklyou  mouutaini,  Sixkiyou 
county,  Cal. 

seriatim-granulata  (Koom.)  Gabb. 

(1869.) 
Cleol.  Sur.  C4il.  Paleont.,  vol.  2,  p.  2C.1.    Phila., 

18ry.>.    W.  M.  «abb. 
Formation:  Cretarcouo. 
Lo<-ation:  Sierra  de  lai*  ConchaR,  near  Arirecbl, 

Sonora,  Mexico. 

spironema  n.  s.  Meek.    (1873.) 

Sixth  .\nn.  Rep.  l'.  8.  (iool.  and  (Joo);r.  Sar.  Terr., 

pp.  .".OS,  . 10 1.     \V:i.-,h.,lS7:i.     F.  B.  Mpt!k. 
Formation:  Cretaceous. 
Liication:  <*arl('ton'd  coal  minr,  Coalvilk*,  Utah. 

spironema  (Mook)  White.    (1879.) 

Eleventh  Ann.  Rep.  U.  S.  Gcol.  anil  tieugr.  Sar. 

Terr.,  p.  238.     Watfli.,  187'J.     C.  A.  M'hito. 
Formation:  Crctaceimii. 
l.i.ication:  Coalville,  Utah. 

apirouema  (Meek)  White.    (1880.) 

Twelfth   Ann.  Rop.  U.  S.  (ivol.  and  Gcoi;r.  Sur. 

Terr.,  V  1.  pp.  '51.  32,  pi.  12,  flg.  .ia.    Wanh., 

lw«i.    0.  A.  White. 
Format  ion :  Cretai-ei  mx. 
Lticaiioii:  Carleton'x  coal  mine,  Coulvlllo,  Utah. 

tennesseensls  n.  s.  (iabb.    (1800.) 


.loiir.  .Vcad.  Nat.Sri.,  Phila.,  vol.  4,  2d  m^r.,  I8.'iR- 
Kiit,  p.  3H2,  pi.  «M,  tits.  13.  Phila.,  18.'>S-1KU».  W. 
M.  (i;ibb. 

Forniiit  ion :  « 'reUu'eiiim. 

l.iicntion:  ll:iitlciiiiin  connty,  Tenu. 

—  tippana  n.  a.  Conrnd. 

.Iiinr.  .\rud.  Nut.  Scl..  Phila.,  vol.  3,  2d  ser.,  l8.Vi- 
iNM.p.  :U3,  pi.  :a,  Ak.  1'.».  Phila.,  IhoJ-lK-rfi. 
T.  A.  Ciinnnl. 

Formation : » 'retai'i-ou!*. 

Locution:  Owl  creek,  three  mile«  north  of  tho 
town  of  Ripley,  Mis-*. 

-  tippaiia  Conrad.    ( 1800.) 

.Tour.  .\cad.  Nat.  8«.'l.,  Phila.,  vol.  4,  2il  jier.,  IS-'ift- 
18i:n,  p.  2k.'i.     Phlla.,  l8.'»8-18f)«».    T.  A.  Conrad. 
Formation :  < 'retiu-eoun. 
Locatiiin:  Tip|iali  county.  Mint. 

-  trilira  u .  a.  Con  rad .     ( 1 800. ) 

Jour.  Acad.  Nat.  Sri.  Phihi..  vid.  4,  2il  9or.,  1828- 
l^CO.  p.  2.S-..     Phila.,  Ib.>-18G0.    T.  A.  CuoradL 
F(>rniation:  CretaoiH>Uri. 
Location:  Tipi^iih  county,  Misx. 

—  veatchii  n.  a.  (iabli.     (1804.) 

Ci »l.  Sur.  Cat.  Paleont.,  vol.  1,  p.  \Xi,  pi.  20,  flg. 

\»K     Phila.,  WA.     W.  M.  Cabb. 
Funiiation:  Cretan- out*. 
Lin.aliiin;  Tusi-auBpringHiTeliama county,  Cal. 
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Turritella — Coutiuued. 

vertebroides  u.  o.  Morton .     ( 1834. ) 

bynop.  Org.  Rciii.  Crut.  Gr.  I'.  8.,  p.  47,  pi.  :f, 

ti^.  I:{.     Phila.,1834.    S.  G.  Hortuu. 
Voniitttiun:  Crcttu-rouK. 
L«x'atUiu:  New  JfnM\\  uud  AUbaitia. 

->—  uvasaua  u.  8.  Courad.     (1855.) 

Hep.  Kxpl.  audSur.li.  K.  K.  Hueirtlppi  lUvir  to 
Pacific  OcoHii,  App.  Pnlim.  Gtfol.Rep.  ofW.  P. 
Blakr,  I'al.,  pp.  10,  11.  Wttrtli..  l85r..  T.  A. 
Cull  mil. 

FurDiatiun:  Eot-fne  f<Jretac*«ou0j. 

liUcatiou:  Cahada  tW  lao  Uva^. 

uvasana  Courad.    ( 1856. ) 

K«p.  Kxpl.aud  Sur.  K.  B.  R.  Hitwiiwippi  Riror  to 
Pacific  Uccau,  tuI.  r>,  .\pp.,pp.  :i^l,  3'J-',  pi.  'i, 
Ak.  12.     Wnnh.,  iH.'ii;.     T.  A.  Coimvd. 

Foriuatiou:  KcH-**nc  [Crvtucfnue]. 

LiK-atioii:  CaAada  de  las  I'vuf*. 

uvasana  (Cou.)  (^abb.    (18(>4.) 

Geol.  Sur.  Cal.  Palouiit..  vi>I.  I,  p.  i:i-l,  pi.  i:l,  tij;. 
2-\    Phlla.,  18C4.     \V.  M.  r.ixhh. 

Funiiation:  ('retaci'iMi''. 

Lorutiou:  Ililld  from  Jluiri*  Head  p«»iijt  to  Clay- 
ton, Contru  CiN>t:i  iituiity:  ('u^t  of  tlu*  iiioulb  ol 
tbi' Cnuadu  de  la.f  r\;ir<,  },ift  Aiigfli.*^  <-i>uiity, 
near  Murtiuez,  C-mI. 

uvasaua  (Con. )  White.     ( 1875. ) 

Rep.  Gcogr.  and  G(-ol.   Kxpl.  uml  ^iir.,  wc^t   of 
Omt-biiudredtb  Meridiiiii.  vul.  }.  ]t.   1,  p.   I'.i'i, 
pi.  18,  fljfH.  lid,?..     Wash.,  ISTA.      C.  A.  »  liiJi-. 
Furuatiori:  Crotaceoiis. 
Location:  Southeast  of  Paria,  I'tali. 

-^— TB^rinchelli  u.  8.  Shumard.    (18G1.) 

Proc.  Bofiton  So<\Nat.JIii9t.,  vul.  J*,  IMII.  l>f.2,  pp. 

1U6, 1(»7.     Booton,  1S62.     1).  ¥.  Sbuni:ird. 
Fomiatiuu:  Cretiiccou:*. 
Location:  Nvar  Curnii.'ana  and   Cb.ittieM  p<iint. 

Navarro  county,  Ti'.xha. 

(Aclis  ?)microuema  (Meek)  Wliite. 

(1879.) 

EleTtfDth  Ann.  Kcp.   U.  S.  <it-oI.  ttiiil  (H-ncr.  ^iir. 

Terr.,  p.  238.     Wanb.,  l«7y.     C.  A.  AVhit.-. 
Formation :  Crt-tuci-oiitf. 
Lucatiou :  Coalvillv,  I'tuli. 

(Aclis?) micronema  (Meek)  White. 

(187y.) 

Eleventh  Ann.  JU-p.  I*.  !$.  Gool.  niid  ilfi'^r.  Sur. 

Terr.,  p.  31ti,  pi.  !»,  ti-,'>.i.     W:tah.,  IhT'J.     C.  A. 

Wbite. 
Fornintion  :  Cretuioouii. 
Location:  CtNilvillf.  I' tab. 

LLani.]  Say.    (1«L*().) 

Am.   Juur.   Si.,    l.-t    t-r.,    ».»l.   2,   p.   41.      Nrw 

llavon,  lN2<».     Tlmiiia-  Suy. 
Foruialion:  t 'r«'tncfons. 
LtMati«>ii:  Ni'xt  .li*rdf>. 

8p.  uudet.  Morton.     (ISIU).) 

Am.  Juur.  Sri.,  li«t(ftT.,vul.  17,  p.  'JSl.  New  Hn^•'ll, 
1KK».    S.  (;.  Morton. 

Formal  iun:  Cretiu-i>oii«. 

Locution:  lK>ep  lUt  uf  tin-  Cbesiupeakc  and  ]>•  In- 
ware  taual. 


Turritella — Contiuucd. 

8p.  undct.  Morton.     (1830.) 

Am.  Jour.  8ci.,    Ivt   wr.,   vol.   IT,  p.  281.    K«w 

Hawn,  iN-'in.    ij.  G.  Morton. 
Fonuution:  CretaccouH. 
F^ocation:  [New  Jeriey  ?] 

8p.  uudet.  Roemer.    (1849.) 

Texaisp.414.     Bonn,  1849.     F.  Uoeuier. 

Formation:  Cretaceous. 

Location:  Ford  near  New  Bruunfidis  Toz. 

8p.  undot.  Koenier.     (1852.) 

Kreidit.  von  Texati,  p.  3!).  Bonn,  18A2.    F.  Ropmer. 
Formation:  Cretacooua. 

Location:  Fonl  of  thp  Guadalupe,  New  Braunfidi, 
Tex. 

8p.  undet.  Creilner.    (1870.) 

'/MitiKh.  I>cMit«cb.   Gool.  Gif>.,   Bund  22,   p.   257. 

IWrlin.  18TO.     H.  Credner. 
Formation:  CretacvooB. 
lAK'ation:  Now  Jcniey. 

Tylostoma  (Sharpe)  Gabb.    (1860.) 

Gi'id.  8ur.  Cal.  Palcont.,  vol.  2,  p.  261.  milla., 
18G9.     W.  M.  GaMi. 

mutabilis  n.  8.  Gabb.     (18(19.) 

Gool.  Sur.  Cul.  I'aK'ont.,  vol.2,  pp.261.2G2.pl.3.'^ 
fig.  0.  n-f.     I'bilii.,  iWiU.     W.M.Gabb. 

ForniiitUm:  Crvta^fous. 

lAK'ution:  ^^i(.•^ra  de  lus  Coucbai*.  near  .\riviM.-hl, 
Sonora,  Mrxiro. 

priuceps  n.  8.  White.    (1880.) 

Vroi'.  v.  8.  Nat.  Mu»..  vol.  3,  pp.  140-142,  pi.  8, 
fiKS.  1.  2.     \Vasb.,1881.    C.  A.  White. 

Furniutiuii:  C^ri'taccous. 

r..o<-ution:  /apotitlan  salt  works,  aliout  nix  vnWf 
M)uthwi'«tward  from  thf  town  of  Tcliuat-nn,  id 
the  xtiittt  i>r  Pavlilo,  Mexico,  and  about  fifleeu 
nilli'ii  inland  front  tlie  gulf  coast. 

priuceps  White.    ( 1884. ) 

l.a  Naturali/4i,  Toiiio  6,  pp.  2rj-22l,  fig».  G.  7. 
Moxi.ii,  1S84.     C.  A.  White. 

Typhis  (Montf.)  Gabb.     (1804.) 

Gf.-ul.Sur.  Cal.  PaU-ont.,  vol.l,p.}<2.  Pblla.,  I8U4. 
W.M.Gabb. 

antiquus  u.  8.  Gabb.     (1864.) 


Geol.  Sur. Cal.  l*akH>nt.,  vol.  1,  p.  .s2.  pi.  18,  ti»r.31, 

Pbila.,lM.4.    W.M.Gabb. 
Koniiation  :  CritaveuuH. 
Location:  HulPs  If«>ud  {Hilnt,  northMwt  of  Mur* 

tinei:,  Cal.   ? 

Uiutacriuus  u.  g.  Grinnell.    (1870.) 

.Vni.  Jour.  S<i.,   3d  st-r.,    vol.   12,    p.  1*1.      New 
Ilavfii,  l^Tt;.    G.B.  Grinnell. 

socialis  n.  8.  Grinnell.     (I87(i.) 

.\ni.  Jour.  S-i.,  :M  mt.,  vi>l.  IJ,  pp.   ^l-KJ,  pi.  4. 

Now  Haven,  IsTU.     G.  B.  Griuui-ll. 
Formation :  ( 'rL'tai:>'<  •u^. 
Location:  Cinta  ni"Uiitainff  and  K»n»ini>. 

BOciaUs   ((irinnell)  Meek.     (1876.) 

Bull. I'. S. Giul. and  Ge«igr.  ^^ur. Terr.,  vul. 2,  No. 

4,  pp.  375-378,  Itgn.  A  and  B  text.     Wanb.,  1h7i>. 

F.  B.  M.tik. 
Formation:  Cretaceuun. 
Lucailon:  Trego  vuunty,  Kaua. 
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Unicardinm  (d'Orb.)  Meek.    (1864.) 

Q*sA. Sur.  Cal.  Paleont.,  toI.  1,  p.  50.  Phila.,  18G4. 
F.  B.  M«6k. 

?  gibboanm    n.    b.    Meek.    (1864.) 

Gcol.  Sur.  Cal.  Paleont.,  Tol.  1,  pp.  60, 51,  pi.  8,  *hgB. 

8,  8a.    Ffaila.,  1864.    F.  B.  Meek. 
Fonnation:  Jurawlc. 
Location:  Q«ne8eo  ralley,  Plomaa county, C»I. 

Uuio  CRetzias)  Meek.    (1860.) 

Rfp.  Expl.  Great  Basiu  Terr.  Utali,  p.  361.  Wash., 
187U.     F.  B.  Me«k. 

^—  alatoideB  n.  s.  Lea.    (1868.) 

Proc.  Acad.  Nat.  Sci.,   Pliila.,   for  1868,   p.   104, 

PLila.,  1868.    Isaac  Lea. 
Formation:  Grvtacouns. 
Ltjcation:  Aboat  >lz  miles  northeast  of  (-amdon, 

N.J. 

alatoidea  (Lea)  WhitBeld.    (188.5. } 

Mon.  U.  8.  Geol.  Sur.,  rol.  9,  pp.  '249,  2/iO,  pi.  33, 
figs,  a,  4,;  pi.  34,  fig.  6.  Wash.,  1885.  K.  P. 
AVhitfleld. 

Formation:  Cretaceous. 

Location:  Fish  house,  Cunidon  county,  N.  J. 

albertenala  n.  b.  Whiteavea.    (1885. ) 

Genl.  and  Nat.  Uist.  8iir.  C^n.,  Cont.  Can.,  Pa- 

leout.,  vol.  1,  pt.  1,  p.  3,  pi.  1,  fig.  1.    Hontri>aI, 

1885.    J.  F.  Whitoaves. 
FomiatioD:  Cretaci>ous. 
Location:  Upper  Belly  river,  Alberta,  North woRt 

Territory,  seren  rnilsH  aboTn  thu  mouth  of  tho 

Old  Man  river,  Canada. 

aldrichl  n.  s.  White.    (1878.) 

Bull.  C.  8.  Geol.  and  Geogr.  Sur.  Terr.,  vol.  4,  No. 

3,  pp.  710,  711.     Wash.,  1878.     C.  A.  White. 
Formation:  Cretac(>(>us. 
Location:    Black   Buttes   statiud,  Union   Pai-ifii- 

rail  mad,  Wyo. 

aldrichl  White.     (1879. ) 

Eleventh  Ann.  Hep.  U.  S.  Gool.  and  Geogr.  Sur. 

Terr.,  p.  218.     Wash.,  1879.     C.  A.  White. 
Formation:  Cretaceous. 
Lncatl(»n:  Black  Buttes  station,  Wyo. 

aldrichl  White.    (1880. ) 

Twelfth  Ann.   Rep.   U.  S.  Gcol.  and  Geofir.  .<ur. 

Terr.,  pt.  1,  pp.  02, 63,  pi.  29,  fig*.  2a,  b.    Wash., 

188*».     C.  A.  White. 
Formation :  Cretaceous. 
Location:  Black  Buttes, station,  Wyo. 

aldrichl  White.    (1883.) 

Third  Ann.  Rep.  IT.  S.  Geol.  Sur.,  p.  43.3,  pi.  15,  llg*. 

4,6.     Wanh.,  1883.    C.A.Wliito. 
Formation:  Cretaceous. 
Ix>catiun:  Black  Butte.<<,  Wyo. 

belUpUcatua  n.  8.  Meek.    (1870.) 

Proc.  Am.  Philos.  Soc.,  v»il.  11,  l8Cy,187»,  p.4:J0. 

Phlla.,  1871.     F.  B.  Mfok. 
Formation:  Tertiary  [Cretaceous]. 
Locatiim:  Limeittoue  hill,  Bi-ar  river. 

bellipUcatUB  Meek.    ( 1877. ) 

Rep.  G«H>I.  Uxpl.  Fortieth  Tarallt-l,  vol.  4,  pt  1, 
pp.  165-167,  pi.  16,  flgs.  4,  4.1.  W.wh.,  ISH. 
F.  B.  Meek. 

Formation:  Cretaceou". 

Locatiuu:  Limt>Htone  hill,  on  Bear  rivor,  Utih  ; 
Gilmer,  Wyo. 


Uuio — Continued. 

belllpUcatus  (Meek)  White.    (1879. ) 

Eleventh   Ann.  Rep.  U.  S.  Ge<il.  and  Gfogr.  8ur. 

Terr.,  p.  242.    Wash.,  1879.     C.  A.  White. 
Formation:  Cretaceous. 
Location:  Bear  river  valley,  Wyo. 

belllplicatuB  (Meek)  White.    ( 1880. ) 

Twelfth  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Sur. 
Terr.,  pt  l,p.  71.    Wash.,  1880.    C.  A.  Whita. 

Formation:  Cretaceous. 

Location:  B«'ar  River  valley,  both  above  and  be- 
low EvauHtou,  Wyo. 

bemplicatU8( Meek) White.    (ISiiS.) 

Third  Ann.  Rep.  l*.  8.  Geol.  Sur.,  p.  43f »,  pi.  6,  flga. 

1-3.    Wauh.,  1883.    C.A.MTiite. 
Formation:  Cr«>tac(!OUi». 
Location:  South westoni  Wyoming  and  ac^acent 

parts  of  Utah. 

brachyopisthuB  n .  B.White.    ( 1876. ) 

Rep.  Geol.   Uinta  Alts.,  p.   126.      Wash.,  187G. 

C.  A.  White. 
Formation:  Tertiary  [Cretaceous]. 
liOcatlon:  Black  buttes,  Wyo. 

brachlopiathuB  White.    ( 1879.) 

Eleventh  Ann.  Rep.  U.  8.  Gi^ol.  and  Geogr.  Sur. 

Terr.,  p.  218.    Wash.,  1879.    C.  A.  Wliite. 
Formation:  Cretaceouii. 
Location:  Black  Buttes  station,  Wyo. 

brachyopiathua  Whi  te.    ( 1880. ) 

Twelfth  Ann.   Rep.  U.  8.  Geol.  and  Geogr.  Snr. 

Terr. ,  pt.  1,  p.  61,  pi.  22,flg8. 2u,  {•.    Wash.,  188«, 

C.A.White. 
Formation:  Cretaceous. 
Location :  Black  Buttes  station,  Wy<i. 

brachyopiathua  White.    (1883. ) 

Third  Ann.  Rep.  V.  S.  Getd.  Sur.,  p.  4:{3,  pi.  10, 

figs.  7, 8.    Wash.,  1883.     C.  A.  White. 
Formation:  Cretaceous. 
Locatiou  :  Black  buttes,  Wyo. 

carrioaoidea  u.  h.  Lcu.    (1808.) 

Troc.  Acad.   Nat  Sci.,   Phila.,    for   IstiH.  p.  163. 

Phlla.,  1868.    Isaac  Lea. 
Fonnation:  Cretoct.'ous. 
Location:  Al»out  six  mili>8  northeast  of  Camden, 

N.J. 

carioaoidea  (Lea)   Whitfield. 

(1885.) 

Mon.  U.  S.  Geol.  Sur.,  vol.  9,  p.  247,  pi.  32,  fig.  9. 

Wash  ,  1885.     R.  P.  Whltfl<»ld. 
Formation:  Cretaceous. 
Loi-atiou:  Fish  house,  Camden  county,  N.  J. 

conauetua  u.  s.T  WhiteaveB.    (1885.) 

Gi-ol.  and  Nat  Hist.  Sur.  Can.,  Cont.  Can.  IV 

leont,  vol.  1,  pt  1,  pp.  59-61;  pi.  9,  flgs.  4,  4a, 

Montreal,  188.'>.    J.  F.  Whitvavcit. 
Formation:  Cretaceous. 
Location:    Milk   River  ridge.  Red  Veer    rirar, 

township  21,  range  12,  west  of  fourth   princi- 

Ijal  meridian,  Canada. 

coneai  White.    (1879.)  • 

Eleventh   Ann.  Rep.  U.  S.  Geol.  and  Geogr.  8nr. 

Terr.,  p.  218.     Wash.,  1879.    C.A.Whiti*. 
Formation:  Cn>ta4.*euUi>. 
Location:  Black  Buttes  station,  Wyo. 


•fihw  Bull.  II.  S.  Geul.  and  Geo^r.  Sur.  Terr,  vol.  in, p. 6(0.     Wasli.,  1877. 
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Uuio — Con  t  i  u  null 

coue«l  White.     (IRSO.) 


(  Uulo — C'ontiinu'il. 
dans  (M,  A.  ll.t)  White.     (1830.) 


Irfantian:  Illnrll  Dnllm  Itall'ili,  Wyg.  • 

-coueaU  White.    (IWIt.) 

TLIMAnn.  ll*p.  U.8.llM>l.  Sur.,i..t:i^l<1. 18,11^.  , 
1.    Wuh.,  ItiSS.    C.A.WIiltv. 

l.nrUiDD:  Dlili'k  Bnttg*.  W.vu. 

-  oilfltoneiiBls  n.  a.  Jleok.    (l8Tr>.)       i 

Aim.  Kvc  U.S.  Uaagr.  Ei|.l.  uid  Snr.  Wni  Imnli 
MeriJinn  for  1876,  ]>.  X3.    Vivli.  WTS.    ¥.  11. 


•nUloa:  nrurkUiillMiiUlluii,  Wjo. 
aMiSB  (M.&.H.)  Wliito.     (1883.) 
iir.1  Ann.  llcp.  U.  S.  Cnul.  »nr.,  V.  431.  |J.  IT, 
Oji^  1-3.    Wuh.,  1S<3.    I'.  A.  Whlbi. 
.rnuUuii:  l^rrhit.H.iw. 
cullun:  Blv  k  lnill>.<,  Wjn. 

danae  (M.  &.  tl.t)  White.    (ItSHS.) 

ilrd  .Vnn.  K<1i.  l'.  S.  Ili-«l.  ."ur..  p.  *:a,  j.L  l», 
H'-  1.  «.    W4»li.,  IS'S.    l\  A.  WI.IM. 


—  crUtonenus  (Meek)  Cope.    (1877.) 

U.H.Orug.Snr.  WwllUOIL  Mniillnll,  v.il.ll*.2, 
p.  9,  |.1.  a,  ngPL  S^     Wml..  In".    K.  b.  C..1.0. 

rumllDii:  Trlnwii:.  ! 

Lwiiliun:  (ikUInu  cmk,  N.  ».!. 
— OilstonwiBis(Mia>k)Wliite.     (1KS.1.) 

TbiHAun.  llcp.  r.aUna.Sur..  i- 4-in.  ,.l, ;:.  fifr 
e.    Wm.li.,  l^KI.    C.A.Whit,-.  I 

FonutluD;  Triusli'.  j 

LuntlMi:  (lullinu cITi-k.  N.  Hii.  I 


daua(M.&]I.)WhitoavM.    (1885.) 


cryptorhynchuB    i 

(I»77.) 


W]i 


ite.  I 


ii:  H.111-  riifr.  m.nilli  nf  Kurt  ArtD«rwi"Kl 

ul  m>»-ktwilciuialiis;  Bi'11jrlHrin'>tut 
nil  ul  Na<-I,r<>il.|lriii>4i  Inll;  nukor 
:  KiM.|inh<-rHk,lo«iHlilp2U.raiiK»2% 
111  fnunh  i>rinripiil  nwridlas,  runailL 

n  (U.  &  IL)  WhitMLVU.    (1885.) 

.,  vul.  1,  lit.  1,  p.  :.:i.    H.'ulnvl  li^HS.    J. 


oiyptoTtaynctiua  Wliit«.    ( 187ti. ) 


daiiK(M.&H.)WhitRuroa.     (1885.) 


111..  v„].  1,  pt.  I,  |l 


J. 


v.vr 

Fl-niWIilHi:  I'B'tBCWlM. 

I,<'>i>tl<-ii:  Di'lly  rIv.T,  uinDin.'-l  aBSli' nrUrJR- 

wuiiilWuil.l'iiniiiU, 
-donaln.s.  M.  All.     (lMr>7.) 
I'rw.  .Wuil.  NM.  S.i..  Phthi..  fw  1147,  |<.  14.1. 


UiHH'url  rlviT. 

—  oryptotliyneliua  White,    flt«3.) 


I.nni11.>ii:  MoiilliufJuilltlirlvBr.Xfbr.  [Sliwl.] 

-  deweyauuB  n.  b.  M.  &  II,    (18i>7.) 


llp.n,T.     W«li.,l«0.     l.'.A.WJiit.-. 

^M«.    ^.  ,,.,».,  ,r.  =.     ,.i,tR>..,...u,„. 

I.o.-..!lou^  JIuulh«tJiiJLthrl.«,J{.l«.   iM 

danw  (M.  4  H.)  Mwk.    (l«7ii.) 

deweyaiiaa(M.AU.)Meok.  (11 

UtlK  1!   H.  <ti'i<l.  Kiir.  Terr.,  to),  f,  p.  !il<.<,  i 

a,,K  ir.r*.l!™l..S«r.  T.-rr..  v,.l.«,|.i..r.i:..-,is.  [.l. 

lUwia-.'.    WaiJi-,ls:6.    F,  II.  Mwk. 

41,  Una.  3,  «-,:    Wiwli.,  IsTM.     ¥.  II. M-ik. 

runmtluii:  OvMwiiii. 

■.•-mluti:  II"Uth  uT  Jwllth  riv.T,  Moni. 

iMttion:  JiLlilk  rtn-r. 

dew^anM   (M.  &  H.)    Wlij 

duuB  <U.  &  Il.f)  White.    (IK7ti.) 

{ 1880. ) 

KkTiitli  Akd,  ll«|^  l".  8.  0«.l.  ..n.1  ■J.".!r.  Pnr. 

TK'-inii  Aim.  HD^  U.  f>.  R<'»l.  and  rii-F 

KORTH  AMERICAN  MESOZOIC,  ISVERTKUllATA. 


Unlo — Coil  t  i  Q  lied . 

deweyaiMi*    (M.  &.  H.)  Whii 


IacMIou;  Jiidlth  rlvtr  tnda. 

d«weyai»ia  (M.  >b  H.)  WLite»vB« 

(1«K>.) 


-  endlioM  White.    (18T9.) 


Terr.,  p.  SIS.    Wuli.,  Iinii.    i'.  A.  IVhlto. 
FutninlloD:  t'retK.-<ioi 
l««lii»i    DImU  fiuMi  iliillnli.  W>. 

BoniambonatuB  White.    (1880.) 

Twi'tnii  AUB.  ltit>.  v.  M.  <:«>l.  Mid  lieogr.  Xnr. 
■   TiTT.,  pi.  1,  pii.  K!,  K4,  [il.  Zl,  IIkii.  1°,  k-  Wuh., 


—  fonlambonfttus  Wliit«.    (1883.) 

ttp.\*.     W«1..,  ISRl.      II,  A.'wUil«. 
FormaliuD:  CrptnMuni. 
Lmtlon:  Divk  liiitlm.  Wyu. 

—  eonlbonotus  u.  ».  WliUe.    (1876.) 

U.'|L  a»l.  Uluta  Ula.,  ri>.  1«^  ni.     Wmb., 


Lucnljna    Upper  KmuiIi,  UI*Ii. 
gouioaotus  White.     (1880.) 


ai-N  Oa- 1", '•-   WiBii.,  I6WI,  I 


-«iidUcU  Wliite.     (188:).) 

np.  1,  S.     Wanh..  1(183.     i;.  A.  Wliil 


gouionotuB  Whit«.    (1883.) 

Thini  Ann.  Bpp.  r.  a.  Cf<rt.  Por.,  |^  *U.  pi,  1^ 
niw.  7-lN.    Wn.h.,  lum.    C.  A.  White. 


-holmeBianuan.  o.  Wliile.     (1877.) 


ftlohlln.  H.  While.     (Il!i8<i.) 

Unll.  U.  8.  iJ™i.  .s.ir.,  N...  ;:!i.  i-.  l'\  pi.  I,  i 

Wub.,  IMri.    C.A.  WLile. 
f-nuUlun:  Juwiic. 
Iw-ntlon:  Ei|ihl  tnilci  outth  orCnnyi^n  I'ii 


.  holmealaaua  Wliite.    (1879.) 

I  Klvvi'nib  Ami.  Ki'p.  I.'.  8,  Uo<<l.  kDil  litiipi.  Sui 

'  Ti-rr.,  f.  il».    Wiuh.,  WT*.    '■.  A.  WliHo. 


LuruiMi:  liulliiiiui  ciwk.  N.  U-i. 

—  galUneiula  (Mvek)  Cupe.    (18TT.) 

L.  S.  (ituK.  eiiT.  WiK  linllh  .M'TlJii.ii,  v„1.  4,  IK. 
t,  p.  D,  pi.  lU,  flgt.  0,  Oi.     WhIi.  1H71.     E,   1>. 


—goniainbonatuB  11.0.  White.  (1H78.) 
Bull.  U.  a.  U-ul.  uni  Orogr.  Hnr.  T.Tr..  v..l.  4. 
Nu.3,pp.?in.71U.    Wub.,l«7a    ('. A. H'lilti'. 


bolmeBlanuB  White.     (IWII.) 
T»L>l(tti  Ann.  K*p.  V.  H.  Ii«)l.  Md  Oiief-  * 

TiTr.  pi.  1.  pp.  ST,  as,  pi.i!2,nsii.  t.i-r.   »■».: 


— ItolmeBlanuB  White.    (1883.) 
ThinI  Aun.  Hi'p.  I'.  It.  li.'id.  ihir,  |>.  43:1,  |il.  IS, 

llgi^  2-(l.     Wanli.,  IBM.     I'.  A,  Wldbi. 
r..rniHtt'>ir  CrvIiKH'niia. 
Ucation:  Illnck  Itlltlm.  W»o. 

—  Irabbardiin. 


(iHlili.     (1669.) 
rul.  hir.  rnl.  FulHIil.,  iid.  I.  jip.  tlHI.  191,  pL 

w,  ne.  sii.   Fill  11.,  I  IMS.  w.  M.  Gikbb. 

I  LmmtJMi:  KamJiuu  cial  uliia,  Vaiiruiinr  liUuJ. 
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ITuio— L'ontiutieil.  Unio — Continued. 

hubbaidi(Uabb)Wliiteave>i.  (ISTG.)  '  mendazu.  h.  Wbite.    iUTI.) 


Lunllon:  Qiwan  aiirlolbi  illniid). 

— httbbardl  (Ualib)  White.    (1883.) 

Tlilnl  Ami.  Hip.  V.  S.  On].  Snr,  p.  1ST,  mL  A 

fliti. '-.  x   Vub.,  IBM.  r.A.  n-biit'. 


bubbardKGHbli)  Wliiteavea.  (1884.)  ' 

««n1.  ud  Hat.  HiM.  Sur.  (lin.  Km.  Fiw.  val.  1,  pi. 
3,  |>.S3a.    Monlreil,  1KS4.    J.  P.WhlMiH. 

IjKHIiuu:  Ilix.jer'ii    rrwU,    ..r   Kinft   InniK'l, 

bumeroaotdea  n.  ■.  Lea.    (It«i8.) 

Pru-,  Acivl.  Niil.  Ifd.,  I'hilii.,  fur  )«!«,  |iii.  1<!.1, 


L.>'iiIb>n:I.Vi<r«iufI><i30li>liDii,  hdJWsIc^] 

sii.  H.  Lea.    (ItJfitt.) 


humorosoldeB  (Lea)  WbUfi«ld. 

(i8«r..) 


—  nucalla  ii.b.  M.  A  H.     (1838. 


Lixiitb-n:  Vah  hwiK,  I'niii.li'Uc 

—iridoidMU.H.  While. 

Ilull.U.S.CiraLIiHr.NaSS,  |>|>. 

s,4.  Wfcii.,  Kf8.i.  0.  .\.  wriii 


UpiUoideB  Q.  H.  White.     (ItWfi.l 


—  uncalls  M.  ft.  H.    (18G3.) 

lltlmDt.  ['|>|H'r  Hiuouri,  Smlthwn,  Cont.  Kdo 
vul.  H,  Mo.  ITS.  111.  !I2.  ftl,  pi.  3,  DgL  IS 
Wh*Ii.,  III&^     Jlwli  k  lliif<lru. 


KumutLun:  JaniMlf. 


IV..U.  Wjro. 

— Ugamantiiiold«B  II.  H.  Lea.     (IKiix.)     uaoalisM.  rItH.    White.    (1HS6.) 


Ucamentiuoides   (l.«ai    VVIiiilleM. 

(llWi.)  ; 

Mon.  I'.  «.  Ii(ul.  Siir.,  t■•^.  rt.  p.  249,  pi.  ;«3.  tlj;.  ( 


nth  h.iBir,  (.^uirti  ruiinu,  N.  J.  I  In  OmM  .-iniotj,  Col. 

uaii.  B.  Wliite.    (1886.)    I  penultimua  (liab 


maoroptttbua: 

Rnll.  V.  S.  ih^it.  Snr.  Su.  St),  p.  IT,  pi.  ::,  lie, 
Wvh.,  IfK.     C.  A.  Wlillr.. 

Lucaltnn:  Klchl  luilmu-inhiif  llnnjunrJI}-,  Ts 

martini  (irOrb)EiahwuUl.    (IHTL. 

Ur'iiii.-Pili'uut.  Bcnwrk.  IlalMu'.  Mnuu.  u.  ■). 

1.  pp,  iw,  iiiw,  T»r.  iii,  at,. 


ibb)  White.     (1883.) 


— petrinnaii.i 


V'lr 


It.  I''l<'»l 


K,  IKl.     I 
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U»lo — Coiitiiiiicil.  i  nulo— Contiiiued. 

praeanodontoldea  d.  e.  Wbtttleld.  <  pi1bciib<M.&II.)  Whitoavca.  (1X85.) 

(l;iI85.)  I  Gi'ol.  and  tJBt  Ul>L  flui.  (;i»i.,  Uml.  ITiii.  mi* 

M™,  II,S.««1.8iir.,tol.(i,|.,  i»ii,iJ,3l.i1s.a.  I  oiH.,T0l.l,|rt.l,p.(l-M.l.l'Mlg.3.    UontmO, 
Wi»h.,l»>.V    B.  r.  WliilMd. 


-— prlnuBVDB  11.  a.  Wliitc.     (ItTT.) 
Bull.  r.  S.  C'Ul.  mai  Gnvr.  mil.  Torr,.  »<]. 

Ko.  3,  lip.  sun,  cni.   Ww>h„im.  r.  A.wiiiti 

ldr>tU-n:  itoiilb  oT  Cow  iitind,  L'|<iwr  IIik^ 
— priBiiBTiiB  White.     ( IMSIi. ) 


Itan.    J,  F.  Whilei 
I..Hiiii..n^  BclLf  rlvn.   twn  u 


'<  tirm,  Wood- 


FUmwlliin:  CrolmwiU'.' 
L>«tl<«i;  C<«th  ut  C'uK  mlin.l,  l'|ip<'[  U>r> 
ritT,  Mont. 

prinuerua  White.    (IxKt.) 

Thim  Anu  KuK  r.  S.  i;<wl.  fliir.,  p.  4.11-,  j.l 
li::>.  4,.1.    Wwh.,  IM^'I.    C.  A.  Wliilr. 

LocmlKni  Jii<IIItirlnr1>M-i. 

prlnuevna   (Wliit*")    Whiteav 

fit^'l.  iLu4  Nm.  Ili-I.  Hiir.  ('■i..('vnt.  I'm!.  I 
.ml..  vul.l,pl.l,ii.S9.  MuuliTil,  1«&''.  . 
Vk'hltlini. 

rrmrlli'qi:  CnHHWHL 

Lnnll"ii:  Bnn-'h  iiT  Em  r-wk  nr  )lllk  ri 
iKKn^iJli  1.  r.>nK>'  lT,  wmI  <.r  lt.ti>l  frib. 


praavttns  White.     ( 1880.) 
Twi'ltlh  Aim.  R.-i>.  r.  f.  lioil.  iirul  li.-ORr.  Siir. 

T<'rr.,   I'l.  1.  pi^  •»,    iXi.  |>l.    SI.  lisi^  li^A 

W Jill.,  1101(1.    i\A.  M'httik 
Fommllun       irtviviu. 

prcMTituB  White.    (18»VI.) 

*si,iii. i3,flgi.:i-eL  n'«fii.,i«».  (-.A.wuiu. 

Ijocntlgli:  Btiicll  DiitreH,  W^fl, 
-prophetlonB  n.  a.  Whito.     (IMTli.) 


In»l>„  I 


tlir  mi'iilli. 

pilacus  (M.  A,  H.)  Moek.     (IKTIi.) 

K»Ii.  r.  [■.  li-'iil.  Air.  T"rr.,  i^il,  !i.  |i|i.  .".Ir.,  51" 

■•L  1:1,  fla'.  »i-rf.    WhIi.,  lS7t.    F.  II.  M<Mi. 
ronHIlon:  ITrtU'.'.Hia. 
LnHt(i<n:    in    Vi'IUiwhIimid  riTpr,   fiin^   Jnll^ 

M>'ui. 
prlBCUB  (M.  &  II.)  Wlilte.     (IWIl.) 


ptopbatlciis  White,    (imt.) 

Twi'inh  Abu.   Rft.  I'.  S.  C'".).  wul  n^Lsr.  SUT„ 
T.tT.,  1*.  I.  p.  «i,  |J.  Si  tfi.  .t-i.     WmJl.,  l»Mi 


-  radlatoidea  n.  a.  l>«a. 


I.  8cl.,  Phlli.,  for  ISCe.  p.  IliS. 


priK:u«lSI.*H.)WI.iteavM.  (18«S.)  I  „diatotde»(I.ea)  WhitlWld.  <1H85.) 

J.Fwliit.«V  ««i.lr™i.  1  K..  ^^^^^    W„lu.l>«.1.     lt.P.*hUfl.lil. 


liBralliv;  Wnwll!ii(li|p|H>t,d.intloriiai 
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Dnio — C'otil  i  n  UGil . 

r«otoide»  11.  8.  Whitttold.    (1885.) 

Ui.n.  i:.  M.  thvl.  l<<ir.,  lul.  H,  |.|>-  Mi.  ^M,  |<I.  .■■2, 


iiiKlihluiu. 


r,  K.  J- 


—  roonokoldea  n. «.  L<M.    (ttm.) 

Pmc.  Acud.  N»L  fcl..  nUII...  for  IMS,  p.  V 

rurmitio      CnUoooui. 

Locniinu;  Alxiiilnli  nilln  uarthciut  •^I  ChdiiIi 


Ualo— Continnod. 

Etewardl  White.     (1883.) 
Tlilnr  Ann.  It«|..  l'.  S,  G«L  E<ir.,  |>.  tSS,  pi.  3,  ll| 


I-ir«iloB:  Sonbcni  Utah, 

-atewardi  White.    (1886.) 

Ihill.  U.  9.  fl«o1.  Sar.,  Nii.  n,  p.  la.  |.L  3,  figi.  I, 
2-    Vub.,  IBM.    O.  A.  Wlilln. 


roauokoides  (Le&)  Whitiiolil. 


WkHltsM. 


White.    <1877.) 


riiils,,  IKrM.     Iiuc  Ln. 

iHiratlon:  Abonl  all  nillia  nDrthcut  at  dnnlrn, 
N.J. 

-  subrottmdoides    (Lea)   Whitfield. 
1885.) 


UlnjurL  rlror,  MoliL 

senectuB  White,    (188U.) 

twoUtli  AuTi.  Hrv.  I'.  A.  Oi-ol.  awl  a*<er.  Sur, 
T-rr.,  pt  I,  i:  oa,  pi.  -JJ,  ngu.  l«-.-.  WMh., 
11^1.    C.  A.  Wblla. 

Fomwlinn;  l.'n.'taOKHU. 

Lucatiuii:  Vullejof  I>.«cr«*.«  Iril.iitiif)  ul  Ilia 


Umllun:  Kuli  huiiH.  Om'lm  i:Diin1y,  N.  J. 

BubBpatulata  ii.  8.  M.  &  H.    <ie57.) 

Pmc,  Aciul.  NaI.  S.U,.  rtiila.,  l-r  IKVT,  |l  IU> 
I'l.lla,,  LH-«,     M»k  ft  lla.rdcli. 

lotnllim   Jluiirti  of  Jiidilh  ri.nr,  N.hr.  [Mont.J 
BubBpatulatas  (M.   &    U.)    Meek. 
(1876.) 


—  Benectns  White.     (1883.) 

Thlri  Ann.  B»^  V.  S.  Gaul.  Sur.,  p.  43a,  |.1.  U 
flg>.l,ll.     W«I,„II(>«,    C4,Whil.-. 


Uvatiou-.  Uoutb  of  Jiullih  tiiar,  Mont. 

snbBpatalatuB  (M.  &.  H.)   ^^Iilte. 

(18B0.) 


(Wliite)    Whitcnvea 


>t.  Oin.  1^ 


■mlligl.Pn 


BnbspatulBtua  (Heeli)   Whit«. 

(1H83.) 
„,,,  I  Tliin)  Auti.  D'p.  U.  &  Gw!.  Siir.,  p.  131,  |d.  14, 


aeuectuB   (White)    Whiteitvea. 

(!««■>.) 


BoprasibboauB  n.  a.  WbitearM. 

(1885.) 

vul.  1,  pi.  I,  pp.  W,  Gl.  |il.  to,  Hf,  1.    Moulrul, 
IK^.'i.    J.  >'.  WhItnvH. 

I.»'Uli<n:  Sinlh  Siii<kat-:li"KaD.  oB*  mile  ticluw 
thamaulliuf  Ih    Bmc  rirrr,  Canula. 

•terT2e-rnbreeTi.  B.  Meek.    (1875.) 

Ann.  Rap.  1-.  B.  Qetigr.  Krpl.  and  Sur.  mn  oiw- 


BnYLT!.] 


NORTH  AMEKICAN  MESOZOIC  INVERTEBRATA. 


303 


Uuio— Con  ti  n  lied . 

terrae-rubree  ( Mock )  Cope.    ( 1877. ) 

U.  S.  Goopr.  Sur.  wobt  oii<-huinlrc<Ith  iinri<liaii, 
vol.  4,  pt.  2,  p.  1».  I'l.  "A  flK"-  7,  7a.  Wash., 
1877.     K.  V.  ru|H-. 

Fnriiiatioii:  T^ia^»«ic. 

LocAtioii:  Cialliiias  crtM»k,  N.  Mcx. 

toxonotUB  II.  H.  White.     (ISSG.) 

Bull.  V.  S.  (;<'',!.  .Sur.,  N".  -':•,  p.  17,  pi.  li.  tr^i'.  1,  '^. 

Wiinli.,  las').    ('.  A.  White. 
Fonuntiuu:  .Fiiras.-<i«". 
LtK-atldn:  Kl^Wt  luiKs  norlh  of  Tniiyon  .•ity,<«'lo. 

vetuBta  n.  8.  Meok.    (18«)().) 

Vn>c.  Acad.   Nat.    Sii.,   I'liil.i.,  fur  18i-.<»,  p.  :il2. 

Philu.,  18G1.     F.  B.  M.Mk. 
Foimation:  (.'ri.tartMm««. 
LiKration:  IVar  rivrr,  noar  the  m««utli  uf  Sulphur 

crook,  latilu'lo  4P   VI'  north,  luiiK'tudo  IIU^  .iJ' 

WOHt. 

vetustus  Meek.     (1870.) 

Vnw.  Am.  PhiUw.  Sui-.,  vol.  11,  W'\\  lb7'i,  i^  ■!;>(•. 

Phila.,  1871.     F.  IJ.  Jlifk. 
Forniatiiiu:  Tertiary  [Cn.«Un:'''iUj*]. 
Lcicutiuii:  Linicrtti.iif  hill,  lJ"ar  river. 

vetuBtUB  Meok.     (1876.) 

K.p.  Expl.  Groat  Basin  Tfrr.  I'tah,  p.  :u;i, 
pi.  .%  lig!«.  lJ,.i,  b.      Wa-h.,  l«7i"..      F.  li.  Mc'L-k. 

Fonuation:  ('retarri»uc  ? 

L(M-atiou:  Bear  rivi'r,  ucar  the  nioiilh  of  Sul|'hnr 
creek. 

vetuatUB  Meek.     (1877.) 

Uep.  Geol.  Exj.l.  Furtio  h  I'aralhl.  %ol.  4,  pt.  1, 

pp.  IW,  Ifi.*',  pi.  17,  lie-  i>. ««-'.    Wa««li.,  1877.    F. 

B.  Mv.  k. 
Formal! uii:  I'n-tacroun. 
liiKration:  B*ar  ri\«.T,  miir  tin-  niouth  of  .•Julphnr 

criM'k,  Wyo. 

vetUBtas  (Meek)  White.     (1S71».) 

Eltivcntli  Anil.  Hop.  l^'-  S.  Gt^l.  sind  «M-ogr,  Mir. 

Torr.,  p. 212.     Wiwh.,  IsTU.    ('.  A.  White. 
Vo  inatioii:  ("Hliu^'uur^. 
l.v)Cation:  B«'ar  rivi-r  vMlh-y,  Wyo. 

vetustuB(Meok)  White.    (1880.) 

Tvsclfth  Ann.  Ilcp.  V.  S.  Gl-iI.  nn<l  «in»gr.  i*ur. 

Ti'rr.,pt.l,  p.  71.     Wnnh.,  1S}J4».     C.  A.Whit.^ 
Fvnuatlon :  CrcUci'uUj*. 
LiicKtiun:  Bt-ar  rivvr  vallvy,  both  ahovc  and  U-low 

Kvan^ton,  Wyn. 

vetustus  (Meek)  White.     ( 1S8:1.) 

Third  Ann.  Kep.  1'.  S.iiioj.Sur..  p.  4:'j»,  pl.7,njw. 
1  -4 .     Wa.Kl  I . ,  1  ssX    ( '.  A .  \Mi  I  to. 

Furmaliou:  rr«'tai  <-oii.>.. 

Luc.ition:  S4»utll^\l•^tl■ru  Wviiuiing  aud  adjaimt 
piirln  of  (Jiuli. 

(Baphia  ?)  nebrascenBis  u.  8.  Meek. 

(1871.) 

Fourth  Ann.  lUp.  I'.  !<.  Gool.  and  (Jeopr.  Sur. 

Terr.,  p.  Wa     Wa^li.,  1^71.     F.  B.  M.'t.k. 
Furinutii<n:  Gr«'la«i'oii-. 
LtK-utiuu:   C^p|■o^il^  Sioux  rity,  i-n  tin'  Mif-ouri, 

iu  I/Hkota  i-ouuty,  Ni-hr. 


Unio— Continued. 

sp.  undet.  White.     (1879.) 

Klovonth  Ann.  Itep.   I.  S.  Gi-id.  and  Goujsr,  S«r. 

Terr.,  p.  H;rt.     Wa«h.,  1^7•.^     C.  A.  White. 
Format  iou:  rr«.>lar«H»up. 
IjiNMtion:  CUow  crook,  ('olo. 

sp.  nndet.  Whit«.     (1871).) 

Klov.-nth  Ann.   Kcp."  U.  S.  G<-ol.  :iiid  Gcogr.  Sur. 

T.-rr.,  p.  L» ;.'..     Wiihli.,  15>71».     C.  A.  White. 
Formation:  Cr^^tactiMw. 
J.ocatiim:  Coalville,  I'tah. 

UniouopslB  (snbgen.   Swainson)    Meek. 

(1870.) 
Kcp.  r.  iS.  (o'ol.  8ur.  Torr.,  vol.  U,  p.  li:{.     Wash., 
l.HTO.     F.  iJ.  Mock. 

Urosyca  n.  ^.  CJabb.    (18t}y.) 

G.-..d.  Sur.  Till.   Paleont.,\ol.   'J.  p.   lol*.     I'hllA., 
1S«'.!».     W.  M.  Gabh. 

caudata  n.  s.  CJabh.    (18<Jt».) 

Gcol.  Sur.  Cal.  Pali-ont.,  vi.l.  2.  p.  IGU,  pi.  27,  fig. 

3H.     rhila.,  1«C9.     W.  M.  Gabb. 
Formation:  Ciutaccuiu. 
LiHiition:  31artlne/,  (*al. 

Vagiuulina  oalcipara  Khrenborg. 

(1><54.} 
Mikn-K^'ologi.',   Taf.  3J,   llf.  7.      Lcipzi;;,  1854. 

C\  G.  Khrcnlwrij. 
Foinuilion:  Crutacooub. 
LtM-ation:  Mif.Hia^iiipi  rcgif)n. 

cretas  Ehrenberg.    (1851.) 

Mikr.)K»*«-lopii-,   Taf.   ;vj,   fijj.   «.      Loiiizii;,  1864. 

(J.  G.  Khivn)M>rg. 
Formation:  Crutairous. 
Lwation;  31i'«i&<ippi  rcfrion. 

Bubacuta  Ehrenberg.    (1854.) 

Mikropcoloffic,   Taf.   .^2.   tij;.   U.      I-oijizig,  1854. 

f.  G.  Khrt-ntHirtf. 
Fi)i  mation:  Grftart-ouH. 
Lot  ation:  ]yii*«i..^iiii»i  riv>"n. 

i  Valvata  uMiillei)  M.  &  II.     (1805.) 

Pah'out.  rp.  Missouri,  Smith.xou.  font.  Know]., 
vol.  14,  No.  172,  [ip.  Uli,  113.  Wiish.,  \»G5, 
Mi'li  A  Il;»y«lt.-n. 

I  (MullerjMeek.     (1870.) 

I  llii«.  U.  8.  <;-ol.  Sur.  Terr.,  toI.  9,  p.  fiW.     Wash., 

IHTii.     ¥.  n.  .MiM«k. 

I  bicincta  n.  8.  Wliiteavea. 

Gcol.  ami  Nat.  Hi;<t.  Sur.  Can.,  Cont.  t'Jin.  Pmle- 
out.,  vol.  1,  pt.  1,  pp.  •-';'»,  20,  pi.  :J,  tii5«.3,8,Ha,6. 
Montreal,  l>^^.■>.    .1.  F.  Whit"a\05. 

;  Fi»rmatiun:  Cr«*tarrou«». 

!  LiH-ation:  Moiith  of  Blind  Man  river,  towuMhlp 

I  3l»,  rang''  27,  west  of  fourth  principal  nuTldian, 

I  Canaila. 

filosan.  H.  Whiteaves.     (1885.) 

(iiMd.  and  Nut.  Hist.  Sur.  Can.,  Cont.  Can.  Pmle- 
ont.,  vol.  1,  pt.  1,  p.  lt>,  pi.  S,  tijc^.  7, 7a.    Mont- 
nul,  l^s."i.    .1.  F.  Whitcavi'M. 
Format ivin:  CiitacooU'*. 

LiM-iition:  Pinclicr  crviik,  nututh  of  the  Blind  Man 
river,  townsihiji  \i'\  nuigi-27,  »o»t  of  foorlh  prin- 
cipal meridian,  ilauadti. 
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VaWata— Cont  "inert. 

VaJTata— Continued. 

aoal»lda(M.&H.)Whil«.  (ttlSS.) 

11-1-.  r.  8.  Otol.  Sar.  Trrr..  T..I.  9,  VV-  '••».  ">^. 

Thinl  Ann.  E^..  V.  &  UH>I.GDr.,[>.lTO,  Fl.3,ng. 

flp,  H-«^  p.  Ml.    wuiii.,  ins.  r.  D-  ii«k. 

7.   wmh.,isw.   c.  a.  nibiw. 

FoniiBllMi:  CrrUip».rti.? 

l«.Hon;  M.ni(li  <.f  JoJIIIi  ri«r,  on  1l..'  Uppir 

■.OCKlInn:  VI.'lnilT  of  Ibf  Black  lilllg. 

MliwDri.  Mont. 

eubninbUioaU   (M.   &   H.)   Meek. 

?  moatanaaasU  (M«ek)  White. 

(1876.) 

(IMO.) 

H-jK  V.  9.  Owl.  Snr.  T.Tr.,  vgl.  n,  |^  Mn,  .Wl, 

Ti«OnUAmi.Il(p.r.e-<if.il..odci™gr.Sur.T«r.. 

pl.  (a,  (l(t^  13.M.     W..h.,  1»7S.    F.  B.  M>«k. 

FoimMlinu  |Cwliir«iiw.l 

l..--„li..„;  l-,,|,.r  ]>[ii»<iirl  riipr  r..gl,ii,. 

aubumbUicata  (H.  &  11.)   Wlilte. 

?  montsnaeuBla  (Mack)  Wliitc. 

(IKM).) 

(18(13.) 

Tuflflh  Ann.  li-p.  U.  8.  r.-nl.  an.lGBPur.  fur. 

ThinI  Ann.  Rqi.  C.  S.  <k.i.l-  Pnr.,  p.  4Til.  [.l.  KT, 

T«t..  jii.  l.),  (irj.    WMh.,l*«>.    C.A.Whll*. 

■r.  m.   venb.,  IM«,   r.  a.  WHtle. 

r.<inMI.<ii:  (-r.rfirB.UK 

[■iicmllun;  l'p|irt  lIii«Hirl  ririif  n([iiin. 

Lmtlon:  rp|™-Mirw.»rirln.rn,tion. 

eubumWlloata  (M.  &.  11.)    White. 

nuKD.  R.  Meek.    (1873.) 

(im) 

With  Ann.  UK)'.  l-.S.nnnl.iiiil  (I<~.Kr.6iii'.TcrT., 

TIMnl  Ann.  IHp.  I'.  «.  0<"l.  8or..  i^  4T0,  pl.  M7, 

f.  htj.    IStA.,  IH75.    V.  n.  Mm'k. 

111!,  as.   w«i..,  i«a  c.  A.  whii* 

Lomtlon:  rnrl'-tini-x-iuil  iiilu>\  (.VaKiltr.  L'lali. 

nana  (Meek)  White.    (187!t.) 

?  (Tropldlna  acabrida  n.  e.  M.  & 

Kl-inill.  Ann.  Mof.  l".  &  (i^-<A  .nd  n..,.Br,  s,,t. 

11.    (1865.) 

Terr.,  1..  aan,    W«li„  JKIB.    0.  A.  Wliili-. 

vol.  11,  No.  17-J.  n  Its.  pL  <,  Bg.  li,  ^  fr. 

W»rii..  IMS.    Mf.ik  i  ii.)-j™. 

nana  (Meek)  White.     (1880. ) 

F»m*ll»n:  JuntHlc. 

T.r..lfl1i  Ann.  [!..i..   V.  f.  &-.!.   qi.,1  G.-.zr.   Knr, 

lAFStlon:  N'lTgontlmnt  bawofBlukhlllt. 

j-tr. ,«.  1.  lip.  ;):i,:n.|J.  12,  n^i.  I7n, '-.  Wn-i,., 
ICKn,    C.  A.  Wl.iM. 

Vanlkoro(Qooy  A  i;aim)Meek.  (1876.) 

ll«|>.  V.  ».  Geol.  Sur.  Trtr.,  vol.  9,  p.  !M.     Wiudi., 

Lo-atlon:  CarlvI'inV  .'!<■]  tnlii-',  Oxlvillp.  L't^il.. 

nauB(Meok)  White.    (1883.) 

Tbinl  Ann.  B..p.  T.  S.  Ce,.!.  Siir.,  ,..47H,  |.l..-.,  tisi. 

amblria  (M.  A   11.)  Meek.     (1876.) 

iti-.  n.  s.  ocoi.  Sur.  T..TT.,  .«!.  B.  n..  .^1.^  aai, 
pl.  i«,  up.  i;n-ri.   WmL..  ii;u.   v.  il  ii«.k. 

lu,  sn.  WMh.,  1M.-1.  c.  A.  wiiiia. 

>-|>nu>lioli:  <-rrllK«ni<. 

TMinMion:  Cn-lar^.u-. 

panrula  n.  8.  M.  *.  H.    (1856.) 

amblgua  (M.  &  H.)  Whitfield. 

Pror.  A«.l.  N»t.  Bel.,  llilln..  »..!.  K,  for  1H.--1.  ].. 
lai.    rWlJi,,  IB.'.;.    M-ekAmyrt.n. 

(1880.) 

Khu.  Iir..l.  lllirk  lllll'  ot  l»k..  I'D.  t:i>i.  4.11.  ti. 

parvuta  (M.  &  II.)  Meek.     (187(1.) 


-■cabrida(M.&  H.DWhiie.  {1SH6.) 

Unll.  U.  )i.  G«>I.Kiir.  -S.i  »,  l'.  -tl.l.l.*,  IIk".  1-1, 
ID.    Wuk.,  Ixtn.    ('.  A.  Whltr. 


iKKWti'.u:  On  Ihs  rb*T..nnr  rlr.'r,  BUck  hllli. 

pulchella   nont.  pror.  Whitearea. 

(18tll.) 
Urgl.  uul  NX.  IIM.  S<ir.  I'jiJi.,  Km.  Pofi..  vol.  I, 
p<.  \  n''  V<~'.  il".  pl-  "'■  ^'If^  *<  *"■    Uaalrwl, 
IKM.    J.  V.  Wbitnvri. 


iM 


i:  Cnitsroona. 


K- Meek.     (1876.) 


Lnrriiion:  RncI*  MmmI. 
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Vanlkoropili — ConliiniRtl.  '  V«Ieda— C'uatiunrd.     . 

tuomayaDa(M..'kH.)Mt.-ek.    (lITri.)     Untea  (Cod.)  WhittiMd.    (IxfU.) 

A|p.  In,  b.    W.iili..  IMt.     K.  11.  Sl.-rk, 


tuomeyOBB  (M.  &.  H.)  Wliittk-ld. 

1ST6.) 

II•^It*■'.('■r^..1l,>I.«ll..l■■V•'ll■'1l>l•■B-^l>■■0lla1 
Pwt  p.  HI.  I'l.  S,  »»%  11-U    WuJi.,  IHTC. 


tuomayana  (M,  &  H.)  Whitoaven 

0Ml.an4Nat.lIb.t.SiiT.i;<tn.,('uiil.i'un.r> m 


VaBoalnm  n.  ((■  ^Vhite.    (ItWii.) 

ip>b;',   r.  A.  whitf. 

obUqnmn  ii.  a.  \VliJt«.     (ItWli.) 

Bull.  r.  S.  <ipol.  fuT.  N...  ■■l,  r-  1«.  I'l-  ».  im- 

I'iirmiitloii:  (."rrUii-Mua. 

Lumiton:  VtMjim  u(  iTilc  rp-li,  hfi'^n  uiiln 
«■>«  of  nilfo,  HBttF  imiiiiT.  I'nl. 

VeUt«Ua(Siili|{«D.HiM-k}n'I])t(f.  (IK7:>. 

B»p.  Ow(r.  •ml  'fi'1'1.  Kil'l.  unil  Siir.  »"■!  « 


IIHT..      K.  r.  WhItHfll). 


»!•.,  Iwv' 


iL  r,  tt 


-  tallinoldea  u.  s.  Wliiltixl.l.    (1W3.) 

Mi>n.  r.  i<.  Gnil.  Snr.,  ral.  H,  pp.  l-^i.  I~4,  |il.  B> 
Nk.  ^    WiHh.,  IH>A.    K.  <■.  WhilHcU. 


I,»iil»> 


.>Hth  «> 


T  Marl- 


i.ir.  >■ 


i  transTena  n.  h.  Wliittialil.     (IftKi.) 

M>Mi.  I',  s,  ilf.l.  tiar.,  nA.-A,  |..  1T<,  pi.  Kl,  Hr.  tL 

wvii.,  ij«.   R.  I'.  whiin«irt. 

I.u.nltaii:  HiirlU.ro.K.  J. 

Vellatla  (Aifcylua)  minuta  n.  a.  H,  St 
H.    (ln:Mi.) 


Veloritina  u.  anhgt'ii.  Mock.    (IKTii.) 


Veitiella  (Stolicrka)  Wliiti 


bapUsta   (Wliitc)    Whii 


Siiilioxkft)  Mvi'k. 


U.'ol.uil  N«l.  llii.t.H.ir.  .7.1...  ...III.  ■■^n,  I'l-l.- 

IK^     K.  II.  Jl.-k. 

..nl.,  Tnl.  1,  III.  1,  n  Tl.    Muiilr.-:i[,  l.-M.    .1. 

conradi  (Mort.l  Wliitlk-lrt.     dUKT..) 

r..rmul«a:  l-n.ld-nMi-. 

>!.„,.  1-.  S.  .:....l. -Snr. ».|.,..  IR  M\  pi.  n 

LuiiMi:  r.«ii*"  ■■•i-.iit  r.iiin nu.-  n.*ih- 

finwuil  ftifli  thF  Bi-i  .■wti-iii  .rf  lb"  TI.P^o 

nBltm,"  n«ir  ih-  T..n>-i.ii.tl.  i>rnll-li  nelly 

I...1IUI.    I|..|«.l-l.«u4fr..mll..v.ii.r.s.i„uri,'. 

tItw,  not  •I'l-  '.r  KriiiwxHl  N-ikI,  ami  Billy 

HK,  iivitr  )Ur)ln>r.i.  N.  J. 

ri>n-.  ni«r  ll>  jBBrll.m  nilli  llir  Ihnc  tIkt; 

<«ilk  fl.!.  of  MIIV  rii.*,  ..r.«  n.lh'  al.m.  Ilu. 

crawa  n.  s.  WliitfnvM.    (I«™.) 

».«ll>  "f  P«-k".-l.l  .-"..l-r:  S..it>.  !ti*.lcW 

a»ul.  i<Br.  Cnu.  JI'4.  Fon..  m<I.  1.  lit.  :.  pp.  |.'0. 

IM,  pl.  I«.  llB- 1-    M wl-H^-    J.F.WWt. 

riTM.rmi..!*. 

VBlodft  n.  (t.  Cuiiiaa.    (Irt'U 

rfl^J^i.*:  iVIarrw,.. 

,lni.  Junr.  i-oiul...  ...1, .:,  I'l.il...  l»:ii.  1*71, i'."- 

L»-'(tl.>n   BBcial>IUld^ 

ri,il«.,l-71.    T.  A.  i\-.n..l. 

deciu     Mort.     Wliitli..].!.     (IWC.) 

Untea  ii.  «.  Coiirad.     [,lV7ti.] 

M..n.  i:.  ^.  «-nl.  »ur..  tuI.  f.  n..  H.^-IC.  |J.  IB. 

Am.  .I.i.t.  i'nti.'l...  V..1.  '..  ri.itn..  1ST",  l»TI,  i^Tl. 

rtK>.  I-..  111.    w«-i...  i>*^.    K,  P.  whiincM. 

Lecallun:  Snniiliill,  Cr 
Bt!).l..  IIK.'- 


Pnnnatlon;  <^ivtacaoiiF. 

I,i<atliiii:  Bliir  bll.  an<l  al  tlir  innri  HI"  'I  I. 

Slntrnii,  nmrHiillii'i I.N.J. 

—  alaraU    Con  )   Whittl.-ld.     (ISHTi.) 
Mull.  I-.  H.  lii-nl.  Air.,  (Ol.  ».  n.  I*".  1*^  pL  lt>. 

He>.  «,  T.    WHk..  ItaTi.    R.  i:  WliitlfU. 
F-niiiill"ti'  (■i*la.™iik 
Lth-itlnii:  lliHlil-BlkM,  K.  J. 
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VeiilvUa — Cun  I  i  u  1 1  ih]  , 
goniopbora  (Mwk  ii 


Wub.,  M'V    I'.  A.Whlw. 
FumnliDU:  I'n^tiiinu. 


II.  .^Ii-li,  I 

K'.nnMi.m:  I Vi »...««.  I 

-  hniuUiB  (M.  A  H.)  WhUf.    (\X19.) 


I  Veolella— Cr>iitiiin«»d. 

(VenlUcBrdlB  ?)   humlll*   (M.    ^ 

lL)M>'ck.    (lK7(i.) 

111].,  [■.  f.  O.r.l.  Bur.  T.rr..  tuI.  I^  tV-  IM.  K*. 

].l.  30, 1l|<.  -■--i.R.    ffuilt.,  MTD.    F.  B.  Kwk. 
F.4iiiiili.>n:  rrrtiurniu. 
I  Iri-^llon:  0>i  ■  l.niu'li  or  nic^rnu*  rivn,  wu 

KO.; 

Am.  Juiir.  s.i„  1,1  Mr.,  vi.l.  -O,  p.  2M.    Haw 

Ilavi-ii,  IKXl,    S.  G.M.iriun. 
~  conradl  ii.  h.  Mortou.     (It^.) 

Ani.  .Ii.iir.  Si..  M  «r..  T.J.  SI,  p.  ZMI,  (il.  «,  nm. 


•"'I 


Tjrr.,!..!'-;.    »Vli.,  l«ri,    i.  A. 

Puniiatu>i.:('r'iiU'H.ii<. 

l/)riili.4i:  \«1I-Jii  .■ril.-   I'url,.-    I. 

—  humiliB  {M.  A.   II.)  W  li 

ll.'p,    i:i'.,1.    Ill.irll    Hill.    ..I    iMk..    |> 


luflata  «'i>ii.)AVIiinirlit.    (Im:,.) 

K"ii.  1-.  S.IJ....I.S11I..  ...I.  ■.■.,;■.  ii:.  11-,  ,.i.  i:.. 
flinii.  s.    «*.li..  1".-..    li.  p.  whim-M, 

FlIlniirlMi.:  ■-■..■■»i.u.^ 

iKniliviiM-n*— li-ka,  \.J. 

rhoiiiboidBB((N>ii.i   \Vli  i(  iii'ld. 

(i88r>.) 


l,..'>.Uon:  Aiiu'jIniTD,  N.  J.i  Tnlri.  Illiirr,  Ate. 

—  conTftdi(MurtDUJ  <,I»lib,     (187G.) 
TriH'.  .\iMi.  Niil.  Sri.,  llilln.,  liir  DTI),  ii.  313. 

1-hili.,  Irtii.    W,  M.  <;Mh.l.. 
F.fl-IUHll.iii:  Of^AON.ni. 
(.•MMllio:  I'Ktwiliirm'k,  li*. 

—  elevata  ii.  r.  Cunrud.    (lf<TO.) 

Am.  .ii«ir.  r. 1.,  t«1.  <:.  l'hil«..  liTO.  IHTl.  pp. 

;«.  :MI.  I;:i),  fim-.;.!'.    l-hlla.,  K71.    T.  A. 


LcH-nligii:  lli'l.lonnplrl,  N.  .1. 

moitonl  II.  B.  U.  &  H.    (ltiGL>.) 

IT..'.  A....1.  Sill,  Scl-,  n,ll.,..  f-T  IIWJ.  i,p.  "7,28. 


anboTBlia  (Cnn.l  \Vliiili<-I<l.   {IxHTi.) 


qua.drata  ii.  b 


-  ■abtumlda  (M.  &  II.)  Meek. 
Il.|..  r.  S.  (iml.  Kur.  T. rr,  n.!.  ;i,  ]>|. 
|.l.  IT.  11^  .1...K    W»-li,.  IKTn.     r.  11.  >1, 


''J;^-      rhomboiden  u.  h.  (^imiwl.    (1853.) 

..iir.  .^cn.l,  Nal.  M.'i..  I'lilln..  t.il.  It.  Itil  wT.,  tIMI. 
i'r4.  ji,  i'Tn,  111,  ;i.  iit.  7.    I'hii^,  IrJfi-ttiSL 


trapeioidea  (Cmi.)  \V  1.  i  i  fi  .■  1.1.  .        i.— m.i.:  iii.riiu,:i ui.ni.t,  K.  j. 

(li*M."'.)  trapesoidea  u.  m.  Coiind.    (1* 


tdgona  (Oalib.)  WliitlUltl.    (Ixn.-.. 

M..1..V.S. .;...!. SBr.,«..i.9.r.i.-  II'.'.  1-",  H  i' 

lie-.  11-14.    Wa-li.,  1*S;.    R  1'.  Whlrri.lil. 
I,i>niliim:  lkMlit'41,  MuliiiiuiitIitMuil;,iiii.lKr-..' 


gonaii.  0.  Gulili,     <lMi].) 
A.-..1.  Sm.  Sci.,  l'liLl«.,  foi  IWl,  pp.  3M, 
.    I').ila.,lkii2.    W.  M.  liil.K 


■OTLI.} 
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Veniliourdia  (sabgen.  Stoliczka)  Meek. 
(1876.) 

Rep.  U.  8.  G»ol.  SarrTerr.,  Tol.  0,  p.  149.  Watfb., 
1876.    F.  B.  Mcok. 

yenn«  [Linn.]  Shuniard.    (185$).) 

Trans.  Acad.  8ci.,  St.  Louis,  tuI.  1,  lH5f>-1860,  p. 
508.    St.  Lonis,  1866-1 8G0.    B.  F.  Shuiiianl. 

*—  ?  abnormia  n.  s.  Eichwald.    (1871.) 

GtiOg.-Paleont.  Benierk.  Halbius.  Man;;,  u.  alou- 
tischin  IiiM'ln,  p.  174,  Taf.  16,  Rkb.  I'J,  20.  St 
ri'temburg,  1871.    E.  Eichwald. 

Formation:  Cretaceoiu. 

Location:  Alaska. 

—  aequilateralia  n.  s.  Gabb. 

Ueol.  Sur.  Cal.  Paleont.,  vol.  2,  p.  184,  pi.  30,  fig. 

?r..    rhik.,  1869.    W.  M.  Gabb. 
Formation:  Cretacooua. 
Location:  San  Diogo,  Cal. 

circolaris  n.  b.  M.  <&  H.     (18r)6.) 

Proc.  Acad.  Nat.  Sci.,   Phila.,  for  18o«,  p.  272. 

Pbila.,  1857.    Meek  A  Haydcn. 
Formation:  Cretaceous. 
Location:  Just  above  the  mouth  of  Milk  river, 

Nebr. 

— ^  coatato-aquamosa  n.  b.  Eichwald. 

(1871.) 
tieog.-l*ale(^nt.    Bcmerk.  Halbins.  Mhiik.  u.  alou- 

tischen,  Inaeln,  pp.  130,  131.     St.  IVtc-ntburg, 

1871.    K.  Eichwald. 
Formation:  Cretaceous. 
Location:  Kodiak  iHlaml,  .\laska. 

—  lenticularia  u.  s.  (>abb.    (1864.) 

Geol.  Sur.  C^l.  Ihthnnit.,  vol.  I,  pp.  162,  pi.  \H\ 

flg.  246.    Phila.,  1H64.     W.  M.  Cabh. 
Furmatiuu:  Cretaceous. 
Location:  Bcnicia,  Cal. 

— —  meekana  n.  8.  Gabb.    (18(i0.) 

Jour.  Acad.  Nat.  8ci.,  Phila.,  vol.  i,2d  n:r.,MiftH- 
1860,  p.  3!M,  pi.  68,  fig.  'i.').  Philii.,  18:>»-lKriO. 
W.  M.  (Sabb. 

Formation:  ('rotaceuus. 

Location:  EuTauIa,  Ala. 

-^  ovalia  (Sow.)  Credner.    (1870.) 

Zoitsch.  Dnutsrh.  Gool.   (^cs.,  Bund  2'!,  p.   235. 

Berlin,  1870.    II.  Credunr. 
Formation:  Crfiaci>t>u.-<. 
Loi-ation:  Tladdonfield,  N.  J. 

— ^provlda  u.  s.  Eichwald.     (1871.) 

Geog.>]*aleont.  lk>mi>rk.   Ibilbhifi.  M<iii{;.  u.  al«>u* 
tischcn,  Insulii.,  ]ip.  i:il,  13;^.    St.  Pctorsburg, 
•1871.     E.  Ei.bwald. 
Formation:  CrotarcouK. 
Litration:  Ungii  and  St.  Paul  ii«landh,  AlaKku. 

—  ripleyana  n.  h.  (iabb.    (I860.; 

•Tour.  Acad.  N'at.  .<cl.,  Phila.,  vul.  4,  2«1  s<-r.,  IvVS- 
1860,  pp.  MlKi.  394,  pi.  68,  flg.  22.  Phila.,  l6o^ 
1800.     W.  M.  (Jabb. 

Forniatioii:  Creta<:eons. 

Location:  Uardeman  county,  Tcnn. 


VenuB— Con  t  in  ued. 

sublamelloaua  n.  s.  Shnniard.  (1859.) 

TmnH.  Acad.  &-l„  St.  Louis,  vol.  1,  1856-1860.  pi*. 

598.  cm.    St.  Louis,  1856-1 860.     B.  F.  Shuuiani. 
Foniiation:  Cretacitous. 
li04?ation:  Grayoon  county,  fivo  miles  north  of 

Sherman,  Tex. 

tetrahedra  n.  s.  Gabb.    ( 1864. ) 

Geol.  Sur.  Cal.  Paleont.,  vol.  1,  p.  I6:i,  pU  30,  flg. 

247.    Phila.,  1861.    \y.  M.  Gabb. 
Formation:  Crctactjous. 
Location:  Near  Martinex,  Cal. 

veatcMi  u.  8.  Gabb.     (1864.) 

Geol.  Sur.  Cal.  Pab'nnt.,  vol.  1,  p.  162,  pi.  23,  flg. 

142.    Phila.,  18(^1.     W.  BI.  Gabb. 
Formation:  CrctH<:i'oui«. 
Location:  Tumran  sprlngK,  C?al. 

—  (Mercenaria  ?)  variana  n.  b.  Gabb. 

(1864.) 

Gi'ol.  Sur.  Cal.  Pali-ont.,  vol.  1.  pp.  161,  162,  pi. 

23,  flg<i.  140,  14(Vi,  141.    Phila.,  1864.    W.  M. 

4  iabb. 
Formation:  Crotaceou'i. 
Location:  Near  Martinox;  Pi<n«^o*B  ranch,  Butto 

county;  Tuscan  spring,  Tohania  county,  Cal. 

(Linn.)  Morton.    (1829.) 

Jour.  Aiail.  Nat.  Scl.,  Phila.,  vol.  6,  l<it  sor.,  1827- 
I8:n,  p.  122.    Phila.,  1827-1831.    S.G.Morton. 

Foniiatiuii:  Cretai'i'oiis. 

L<K'ation:  Bii;  Timber  creek,  Gloucester  county, 
N.  J. 

?  (Linn.)Moiton.     (1830.) 

Am.  Jour.  S«I.,  l«t  ser.,  vol.   17,  p.  286.     Now 

Havfii,  lx:io.     .s.  cJ.  Murtoii. 
Foriimtiiiu:  Ferruginous  sand  [CrctarcousJ. 
Location: 

?  H\y.  iindet.  Roomer.    (1819.) 

Tcxjis,  p.  4n7.     Ikmu,  18i'J.     F.Boemer. 
Formation:  Cretaceous. 
LiM-atinn:  Froderirksbiirn.  Tex. 

(?)  Hp.  undet.  Roeiiier.     (18.'>2.) 

Krcidr.  von  Tex.,  p.  47.    Bonn,  1802.   F.  Koemur. 
Formation:  t'retarrous. 
LiK-ation:  Kri'dcrli'ksburj:,  T*'x. 

Vermetus  (.Sow.)  Morton.     (18,30.) 

.Tiiur.  .Vcail.  Nnt.  !<ci.,  Phila.,  vol.  6,lBt  iter.,  1827- 
1K31.P.1M7.    Phila.,  1H27-1831.    S.G.Morton. 

rotula  11.  B.  Morton.    (1830.) 

Jiiur.  Ariid.  Nat.  Sci.,  Phila.,  vol.  6,  Iiit  ser.,  1827- 
I8:n.  p.  107.     Phila.,  1827-18;U.    S.G.  Morton. 
FoniiHtliin:  ( 'retacoous. 
Location:  Now  Jor.-^-y. 

rotula  Morton.    (1830.) 

Am.  Jour.  Sci.,  1st  scr.,  vol.  is,  p|.  3,  fig.  18.  New 
Haven,  18:i(>.    S.  G.  .Mnit'Hi. 

rotula  Morton.    (1834.) 

Synop.  (»rjjr.  Rnm.  Crnt.  Gr.  l*.  S.,  pp.  81,  82,pl.l, 

fin.  14.    Phila.,  1834.    8.  G.  Morton. 
Formation:  Creta<-oous. 
Location:  New  Jersey. 
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Terniotus — Cuii  t  i  ii  iiuil . 

(Berpula)  up.  iinilvt.  Hill.    (IKxn.) 


VivlpaniB  iMuiilfurt)  M.  Hi  II.     yltm.) 


Tstericardla  (Cun.)  AVIiiiiiNil.    (IXKi.)  '. 


-  couradl  iM.  &  H.)  Meek.     (It^TU.) 

I^■l.  1-.  s  li.~'l  Hui:  Titr.,Ti.l.  0,1.1.. «;>;,  "*'^ 
]>l.  W.  DM".  I.>i-.l.     Wii<h.,  IStK.    F.  B.  .1|.r<:k. 


iMi-nli.ni:  IIwIiIkdII-IiI.  K.J. 

— oot(dlrata(Uabli)\VIiitliL>hl.  (INXIi.) 

Hun.  I'.  B.»-<>1,  r^ir.,  n>1,  U,  j'|>.  IST,  1J».    V(.Ji., 


-  coniRcU  (M.  \  H.)  Meek.    (UTT 
li"l'.  i^'.il.  Ki,.!..  r..iiir(1i  I'arall.'l.  c..r.  4,  i 

li^  IV.  ITn,  |fl.  17,  flp-.  I«,  Idu.     Wlfh.. 

K.  n.  X~'k. 

l.iK'nll<4.:  Uinitli  .>r  Siil|.1.ur  rwk,  rui  lloar  i 

-conrftdl  iM.  .V  ]I.)Wliitv.    fix" 


Vetocardla  ii.  t(-  <.'<>i<nul.    (IWiH.) 
A...-  .r..;.r.  o,..  h..  T..I,  1,  i.|^  jj.!,  an.    i' 

crenalintaCiiniiiil.    (IMtilL) 

Am.  J.nir.  '.mrh..  t.4.  .'.,  I'liiln..  1«:>,  l"' 
4:i,|-t.  1,  tin.  IK!.     Iliilii.,  inu.    T,  A.  (-gii 
F.mmilli'n:  rn'iir.i.iK 
Lockllm:  I(,i-l-l'*i1i8M,  N.  J. 

cretiallrata  Coiii'ail.    1  ItUiO.) 


-co»Tadl(M.  &  ll.)\rLlto.    (IKXI.) 


.■auum:  li|i|.»[)llM.iiririT<..i region. 

cc«iradi<M.  A  II.lWIiiteavM.  (WH.) 


UuBim,  i(«i.  J.F. 


VitTlna  (DiaiirniuiKl)  Mci>k.    (li^Tii.) 

Wtoh.,  ISTi^    F.  li.M.'.'k, 

obUqua  II.  «.  M,  A-  II.    (1M.-.7.) 

i-p..  .^.g.i.  x»i.  *-i.,  I'hiiu,.  f..t  i-.vs,  p.  lai. 

Fi.rnii»i..i.:  I VIn' n.iu. 

l.-><nliun:  ll.iiiili  i.f  Ju'lilli  rii.T,  >>1.r. 

obliquaOI.  A  ir.)Mwk.     (IKTIt.)      I 

K.'j.  I, .«.  iii-,.1,  Sur.  T.ir..  1..I.  H.  II.  .-H.l,  111  41, 


llH'  >.. 
thl.  Ill 

■HlLorTh-'lIu*  riirr:  wulli  aid* 
n..  mill- abinrii  llw  nuiulli  if  Pi 
.■i..uih  MfknirhMnu.  ««.  ml) 

«rtli..fth-lt.itrl.«,l^.»l.. 

.fHltk 

kiiW*l 

ln>km 

coueri  u. 

•kWhitf.     (1XT8.) 

..u.l.J....«.S..r.T.Tr,..il.J,Na 
1.    Wiifli..  in*.    CA.WbHn 

HllII.H 

nifr. 

j>.rilnlrr 

W,.L,«J-I 

?ob1iqua<M.vV  ll.)Wliil«.    {\>>>f:t.) 


-  conMi  Wliitt).    11X79.  i 


-obliqMiM.A  II. i  White.    ilKKt.) 


II.  W.    «'»b.,  lUU. 


VivlparacoBuitotenBisn.  H.  Hill.  (IKKM.1 


,'     Cfiuedl  Wliitt).    (IN8:l.) 

I  TlilMAun.  Rri'.  T.  Ii.(5nil.:iur.,p.<67,  nl.  g,  B., 


n  Wjuiolus  and  ailJuHit 
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Vivijinrua — ('iiiilFiiiitil. 

fUliu.8.  M.  &  It.     (IX)"  ) 

lllvunt.  I'll.  »i<«.iirl.  Kuiilhi.ii.  Cuiil    Kiiunl.. 
>vl.  14,  Nd.  IT:!,  |>.   lift.  111.  S.  n^.  U,  a,  li.  , 

wub.,  ten.':   ir-ok  i  iu>a<'ii. 
gillKM.  &.n.)W]iito.    (two.)  i 


ViviparUB— Couliiiiifil. 

laidyi(M.  Jt  M.)  H'liltc.    (IKSt.) 

KD,  Ikji.  L--.  H.i;.'..!.  Nnr..  ]..  «:;.  |>1.  ::).fl| 


Loi'Mjua:  Bluk     lIluC  Diknii. 

gUUauiiB(M.  A:  II.)  White.    (IKKJ.)  ' 

TklM  Ann.  K<'|-.  1'.  )<.  <:— I.  Sm.,  |k  4<:.1,  ]U.  3,  llg. 

a.   W'iuii.,ii«<.  c.A.Whit*. 

Furnialluii:  Junu-l.'.  j 

London.  TfdU  (hv  HlwU  Iiilln. 

leal  (M.  &  II.)  Meek.    (IfTt!.)  t 

Bi'H  r.  B.  Ot.il.  Siir.  Terr.,  ml.  9,  ].[■, -.TT,  .'.TS,  I'l. 
U.  Hir".  E.^1.     Wnril.,  UTO.     F.  H,  51.  fk. 

LiK-HlIuii;  Tlirn.-  KillH  lithnr  Ft.n  rUiVr,  [S'.) 


-leldy 

viir.  formosuB 

II.  vn 

r.  M™k. 

ISTl^l 

li.l'-U.S 

Of  I.  Siir.  Torr.,  ti 

Wll,  [.1.  «, 

lis-,  s... 

ft.    W.u.!,.,  IWil.    V 

ILUn 

k. 

I«iUluii: 

I'likin 

1)uk..lllld 

.g  r.'lU.iF. 

•.M..:  i 

V.mtiVM. 

-leldyl 

v»r.  formosu 

n  (M 

&  H.) 

White. 

(IWW.) 

Thinl  Ai 

.  ii.[..  r. 8.  i:i-.i.  K 

r..  |.. 

K,  pi.  24, 

i:  ISuulhrrn  i;iili.  I 


—  leal  (M.  Ai  H.)  White.    (ItfHU.) 

TnlDh  A Brp.  IT.  A  IJ-uJ.  niHl  li.-.ur.  : 

T-n-.,  pLl,  |kli».    Wa-h..  Ili»r>.    [■.A.Whltu. 
IVluitliun:  Itllirriilii. 
IjmUiiu:  I'l'piTlllwDi'lrlx'riPKiuii. 

—  1««1|M.  Jt  H.)1Vhlto.    (I><>t3.) 

ThIrU  Ami.  llriiL  U.  K  ilrol.  l<iiT.,  i>.  liiT,  !'1. 'ifT,  .,     ,     ...    „    .....     .        ,._,. 

ita^iii-ii.   wj...im.  r.A.™....  pecuIlariXM. All.) Meek.    (IflH.) 

r<™,ii.-„=  c..i«««.  >^''-  I- »  •="•■-  '"■^'  '■■'»■■  ""■  "M-  ^  "«■  W. 


—  pansultchenBla  Wliito.    (tSUa.) 

Tlilnl  Aim.  1).')..  r.  S.  <i.>nl.  »iir.,  II.4I1T,  pl.f 
n|J».IB-ai.     WkIi.,  I.-Kt.     CI.A.Wliil^ 

LivUIiid:  RxutbiTii  L'lah. 


l^-k7 


dlU.  «.II.)WhltenveH.    (l'<tCi.) 


-v.]  I>i.l 


I  H..>v  ^li«,  rone  iiH 
.Id  Si.  M»rfritrf.-ii 
rwDillMLurlhur- 


~Im1(M.  &  II.)  WhitcuveN.    <INJ5.) 


Lixalioii:  A-an-t  viTvr.  fuiir  mIW  K»t  or  Ru'ha 

Whik'. 

K..n„.(i.™:  IVrlLrj  [.■r.l.c...i,«I. 
l..,..li>.u:  BlK.»l»llt«.Wy.^ 

toldyHM.  A.  IDSlcek.     (IB7U.) 

Ili'f.  r.  H.  ■^.■ut.  r^iir.  Tvrr.,  i-.l.  «,  t.|..  >>,  fiti, 
ft.  +t,  ««.  4,     Wa.h  ,   1-7(1.     V.  11.  .ll...'k. 

I\.rBuiii.«:   I'm.,..,,,,... 

t..l.l1-n:  T™  ".il.  -  Iv  !..»  f..r(  Cni,.!,.  Ilik.,  Mid 
IKU  lb"  Nl-.»lll '  1  V-vl-l  n> .  1 .  ,.|,  lliF  V.'lluw. 

pUcapreMUBWhito.    (lUTfl.) 

KI,...NII,  Ann.   K-i^  r.  S.  Ii.-..l._.„.l  .1,,, 

F»routl»B:  trrlorrMI*. 

Loriiik.n:  >'■•»(•  \alli']r.  iir»rlWii)>«i  |>nr 

IridyKM.  A  ir.i  Wliite.     (INHi.) 

T..lnl.   M....   ILi..   r.  s.  i:.^.i.  .■»■  c...^r.  Stir. 
T,-,r„|.t.  1, 1- 1....     W4.I...1."!.    .■..*.Whli-. 

I^nllw;  1  |.|Kr  Ui»«rl  rl»r  r^Ki^u. 

i!h.."i.ti.  .vo...  n-i..  I-.!', «.■..!.  i»»n;,M. 

I«.  iill'ini  I  M^r  Xl'-iiiiri  r">.-loii. 

p8Cnllarfa(M.A-  H.)Whito.  {UtSJ.) 

Thlnl  Ann.  IUt-  (■'.  K.  i:n,t.  Sur,,  il  4I1T,  |il.  it, 

pllcapreiBUB II.  ».  White.    (ItTO.) 
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Viviparu  «— C'ui  1 1  i  ii  iietl . 

pUoapreuuB  White.     (1880.) 

Tvelfth  Ai>ii.   [!.•!>,   L'.  a.  r.,-,.\.  wnl  Ui-ngr.  f 

Tarr.,  ]it.  1,  m  98,  pi.  ^,  lift.  3>i,  A.    Wu 

18611.    O.  A.  While. 

Loniibii;  Itlu-k  HnitM  nUtiOD,  Wyo. 

pUcaprBHua  White.     (IfHlI.) 

Tblrd  Aun.  Iltp.  1'.  H.  Clnnl.  giir.,  |..  4i',7,  |,l. 
tigr.  !.'<,  ^.     Wuh..  tSS3.     i:.  A.  Whil". 

prudeqtla  n.  a.  Whitu.    <18T8  ) 

Bull.  U.  S.  (iB^I.  >Dd  Gfour.  Sur.  T.rr.,  tuI 
Nu.  S,].)-- Til's  "n.  WmJi.,  1878.  C.A.WI. 
Fornmllun:  I'muo-uiu.  I 


VlvlpantB — Coiit  i  nned. 

r«tuaua  (H,  &  U.)  Whits.    (1883.) 

Tlilnl  Ana.  Roil.  U.  B.  Geol.  SBr,  p.  48T,  pi.  », 
Bp.  1-S.    Waidi..  1483.    C.  A.  WhJM. 


TOTiioldalaniiB  (M.  &  H.)  White. 

880.) 

riv--1fih  Ann.  Rep,  V.  8.  (Ipirt.  ind  0«nrr.  Sar. 


Ii  Hmllr  1 


—  prndentlK  White.    (18TEI.) 

Eleinilh  Ann.  Keju  L.  a.  Ur.il.  luil  Cnvr.  Siii 

TTr,  p.  lid.    Wuli.,  ItlTU.    C.  .V  Whitf. 
roniHiion:  CKtunaui. 
lACAtEon;  Crow  Crwk  VAlley,  Owlu- 

—  prudeutius  White.    ri880.) 


I  troohlfbnnta   (  M.    Jfc    H. )    Maek. 

{187d.) 

Ki'p.V.  RGtol.  Bor.  Tptt.,  lol.  9,  pji.  W1-58S.  pi. 


■  Iw  onr  buudK'd  lU'l  tiny  niiln  ImIuv  FuH 
Li  man. 

J  troctdformla   {M.    Sl    II.)    White. 

I       {1K80.) 

Tveinta  Add,  It»i>.  H.  S,  Ci'nl,  nail  (icH^r.  Snr. 
I  T.TT.,  III.  1,  p.  loo.    Wiisli.,  lew.    C.  A.  Wblig. 


pmdentluB   (White)    WhitaavcH. 

(1»«.) 


trocblfoTmla    (U.    &    If.)    White. 

(1K83.) 
Third  Aun.  Beii.  V,  s.  <li<ul.  i>iir.,  p.  Wl,  |il,  H,  Sp. 


-  trochiformia  (M.  A.  II.)  Whitearea. 


M.&  H.)  Mi-.-k.    (lK7il.) 


Ucul.ui 

Sul.  Hl»l.  Sur. 

Oiiii.,  Co 

1.  0«n.  P«I»- 

l.^,pt.I,l^i- 

Mud  In 

I,lto6.    J.F. 

FuroMtl 

i:  IY.i|fc-«ni*. 

Lunllon 

Suurt)  r[Tor,  T 

nr  mllH 

aift  01  Rorlii 

Pfrm. 

■I..I  0™t  Vml 

T.  iibou 

on.  hnndnd 

nllM  WMI  »r  W.ii4  K 

ulilcpul 

on  tlia  roTtr- 

.dull. 

u^ll,l.  r.n«d.. 

VoIaelIa(8copoll)M 

&H. 

(1885.) 

l-alniDt. 

I'p.  Mii-uini,  S 

llliwiu. 

-1.BL  KounL, 

letuauaiM.ft  11.)  Whitn 


-  attenaata  (M.  &  II.)  Meek.  (1876.) 

B»p.  r.  9.  ISwI.  Snr.  IVn..  tul.  n,  |^  T4,  pi.  O. 
Up.  8l^  t.    Wuh.,  i»;u.    K.  B.  Sioii. 


liny  r.  R.J 
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Volsella — Coutiiined. 

formosa  M.  &^  IT.    { 1865. ) 

Palcout.  V\\  Minuiiri,  SiiiithtKiii.  (Vnt.  Kiiowl., 
vul.  14,  Nu.  17*2,  iifi.  8('i.  87,  iig*.  A  and  \\  text. 
Wiub.,  l(i6G.    Metk  it  Ilaydou. 

Formation:  JunuMic. 

LocAtloo:  Big  Horn  mdiintAins,  Dak. 

galpiniana  (E.  «&  S.)  Meok.    (1876.) 

"Rep.  U.  8.  Qoo\.  Siir.  TtTr.,  vol.  0,  p.  73,  pi.  28, 

llg^.  7fi.  b.     Wash.,  l«76.     F.  B.  Block. 
Formation :  Cretacoons. 
Location:  Long  lake.  :iiii1  on  Mon>an  river. 

meekii  (E.  &.  S.)  Mook.    (1876.) 

lUp,  r.  8.  (Jrol.  Sur.  T<*rr.,  vul.  '.»,  p.  72.  pi.  IS, 

«gi«.  3a-r.     WmIi.,  1876.     F.  B.  M.«'k. 
Formation:  Cn-tarcou;*. 
T.iO«*ation:  On  the  Yollowotonc  river. 

pertenuiB  M.  «&  H.    (1865.) 

Paloont.  Up.  MiHsonri,  Smithson.  Cvut.  Kuowl., 
Vol.  U,  No.  ITJ,  p.  «0,  pi.  3,  fig*.  5,  5a.  Wa.-h., 
18(Ki.     BIci-k  A  lIuy«Iou. 

Fonnutiun:  JuroMair. 

Lttcation:  Southwc-t  b.1^>o  of  lh»>  Dlark  bill^. 

pertenuiB    (M.    i&    II.)    Whitfield. 

( 188(>. ) 

Kep.  Gool.  Black  HUIh  of  Dak.,  pp.  302,  3rU,  pi. 

ft,  ngH.  13,  U,     W«sb..  \HW.     «.  1».  WhitnoM. 
Fonnatioii:  Jiirari^ic. 
Location:    Kai^t  Mile  i>f  SiN>artl(ih  cn'ok,  ni.'su:  itn 

Jum-tion  witli  the  JU-Mlwat^r,  Black  Iiills. 

^— Bcalprum    var.    isonema    u.    var. 
Meek.    (1877.) 

Kop.  (utol.  Expl.  Forli'th  Par.tlltfl,  Tol.  4,  pt.  1, 
pp.  13-2.  13:»,  pi.  12,  liu«i.  4,  4.1.  \Va«»h.,  1877. 
F.  B.  Sleok. 

Fi>nu:i(titu:  .ItimH'iio. 

Lnrution:  \V\«bcr  cunynn.  W:i««iit»  b  r.inp«\  I'tuli. 

Bublmbricata     (Meek  )     Whito. 

(1X8U.) 
Twi-Utb  Ann.  Uip.  V.  S.  Coul.  and  ('..-.iKr.  Snr. 

Tr-rr.,    pt.    1.    pp.    1|.'»,   Hii,  pi.  37,  fi;>.    "Jii-r. 

Wai-b..  lh>4».     *'.  A,  \Vlii|.f. 
Funiiution:  Jiira'»-ii-. 
Location:    Nf.ti*  tin-  l>i\M!r  raiiyoii  of  Ibr-  Yi-llnw- 

Btouo  riviT  and  at  Spriii:^  i-anyun,  in  .^['inlau:i, 

and  near  Vcrmillinn  canyon,  iiiirtliMcatcrn  i'nlif 

lado. 

(Brachydoiitefl)  laticoatata  n.   h. 

Whito.     (1878.) 
Bull.   IT.  S.  (:i-.d.  and  UfMur.  Siir.  T.  rr.,  vol.  4. 

No.  3.  p.  Tns.     Wanb.,  1?7«'.     «'.  A.  White 
F(innalii>ii:  rn-t.u'voiH. 

Tioratiiin:  D.imI'ui  ih  billii,  ni-ar  Wliitv  Itiver  Indian 
agvncy,  (VKiiiido. 

(Brachydontes)  laticostata  White. 

(1879.) 
Klevi-ntb  Ann.  Rep.  IT.  S.  Grol.  an<l  <iOi»gr.  Siir., 

Torr.,  |)  lilJ.     WiiHli.,  lf*7'J.     0.  A.  White. 
Foiiiialiiui:  ('n'taicuuM. 
Lucutiun:  Daufurtb  billM,  Culu. 


Volsella— Contiutied. 

(Brachydontes)  laticostata  White. 

(1880.) 

Twflftb  Ann.  Sep.  ir.  8.  Oool.  and  Oeogr.  Snr. 

Terr.,  pt.  1,  p.  r>0,  pi.  25.  fig.  4n.    Wiwb.,  1880. 

C.  A.  Whito. 
Format  ion :  ( 'nitaceou^. 
Ij<)ciition:  Danfortb  hiliit,  iiearWhite  River  Indian 

ageni'v,  northwestern  rolorado. 

(brachydontes)  laticostata  White. 


(1883.) 

Thini  Ann.  Rep.  V.  S.  (J«?.d.  .Snr.,  p.  42:J,  pi.  13, 

fin. -2.     Wash.,  1883.     C.  A.  \Nbite. 
Fonmil  iun :  Cretace«  mis. 
Location:  Wyoming  and  Colorado, 

—  (Brachydontes)  multllinigera 
(Meek)  White.    (1879.) 

Elevrntb  Ann.  Rep.  V.  S.  Oool.  an-i  r.eogr.  8ur. 

Torr.,  p.  24'.».     Wjwb.,  1879.     C.  A.  White. 
Formation:  I'retac'^ous. 
Location:  Uillfard  station,  Wyo. 

—  (Brachydontes)  multllinigera 
(Meek)  White.    (1879.) 

Klcventb  Ann.  Rep.  l*.  i<.  Ge«d.  and  GiKi^r.  Snr. 

Terr.,  p.  248.     Warii.,  1879.    ('.  A.  White. 
Formation:  CretaceonA. 
Location:  Bear  River  valley,  Wyo. 

—  (Brachydontes)  multllinigera 

(Meek)  White.     (1879.) 

Klcventh  Ann.  ]t4>p.  I.'.  8.  <teol.  and  Geour.  Snr. 

T^rr.,  p.  235.    Wauh.,  1H79.    C.  A.  Wbito. 
Kurinatiou  :  C'retaceiMit). 
I.iKution:  Coalville,  I'tab. 

—  (Brachydontes)     regularis    n.    s. 

White.     (1878.) 

Bull.  U.  S.  i',vol.  ftnd  G.'uyr.  Snr.  Timt.,  vol.  4, 
N"o.  :;.  pp.  707,  7'»s.    Wa-h.,  1j*7».     C.  A. White. 

Fi>rinati««ii:  Crt-ta>  i<'iiw. 

liitfation*.  The  t>p<'  ^p«••-illlen  i-t  from  the  «atli-y  of 
I'.-iiw  rn-uk,  luirtbern  ('iiliir.ulo,  tifti-vn  nilh'ii 
alNjvi'  the  contlni'nce  of  that  creek  w  ith  Si'Utb 
riattit  riii.T.  Otln-r  cxainph-H  ure  fiom  i'smym 
park,  viilluy  i>f  Vumiii  rivi-r:  iMniorth  liilli, 
ni'iir  Whitt'  River  Indi.m  agmi'v;  and  Ki>ck 
Spring''  etatiiin,  l'ni<>n  racitl**  railmaii,  Wy<i. 

—  (Brachydontes)  regularis  W h i  te. 

(1S79.) 

El<-vi-iitli  Ann.  Kep.  V.  S.  <m"«»1.  ami  G«M»gr.  Sur. 

IVrr,  p.  1..:m.    Wa*li..  l>7y.    ('.A.  Whil.-. 
Kuniiatiun:  Cr»-tari'i.»n!*, 
LiK-atiiin:  <*r«i\v  Cri'«k  valh-y,  Colo. 

—  (Brachydontes)  regularis  Whit  e. 

(1879.) 

Eleventh  Ann.  It^'p.  II.  8.  (utd.  and  GiMti>r.  Sur. 

Terr.,  p.  if»i>.     Wa^h.,  1S7'J.    i'..  A.  White. 
Formation:  Cp'tai-i'iMiy. 
Location:  Yanipu  valley,  near  Canyon  p.irk,roIo. 

—  (Brachydontes)  regularis  W  h  i  te. 

(1879.) 
Elevi-ntb  .\nu.  Ri-p.  C.  8.  Geid.  iind  Geogr.  8ur. 

Tin.,  p.  212.     Wa.-b.,  l>7y.    C.A.White. 
Fonnalinn:  Ci')'tai-roii«. 
Locatiiin:  Panfoiib  liillit,  Culu. 
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Volaalla— Co  n  1 1  ii  iiu<  I . 

(BracbTdontea)  regolaris  \V  li  i  te. 

(1819.) 

Twr.,  y.  SIS.    Wi»ri..  liT«.    I'.  A.  Wl.il-. 
Fenntliau:  I'MiHrvuui. 
LucHhik:  Hukiipriiiin-,  W}'o. 

(BrsoliydonttB)  legnlatis  W  li  i  t  b. 

£1879.) 


Volnta— (.'tiiitiaiied. 

(Pasclolaria?)  delawar«iul«  it.  a. 

Ual>b.    (1861.) 

Pn>r.  Acul.  Nat.  »■!.,  PhllL,  fur  laAl,  |>|>.  AH, 

ruriratJ'n:  CrIvohu. 

T.ontJoii:  Dplnvin  boiI  l'li«i]«kc  nuvl. 

fuaifoimia  u.  h.  Tiiomey.     (l)^.) 

rrw.  \<ivL  Nil  M,.  I'lillo..    vnl.  T.    |i.  lO. 
Vl.llii.,  1W«.    >l.  Tiwiu-)-. 


(Brachydoiitea)  regulaiia  W  ]i  i  t  e. 

(1880.) 


—  jueosaii.  a.  Tuoiuey.    (WU.) 

[■«»:.    Ariul.    Sm.    Sri..    Dillil..    Tul.    1.    p.  i>% 
I'liilh.  IMii.    M.  Tiiuiiwy. 


-  kanei  II.  a.  Uab1>.    (DWl.) 


or  thBl  CK-A  nitli  IIhIIs  ri<'[.  UIIk'T  nuu- 
pha  tn  Ham  Cmjim  iJirli.  vikllry  or  V;>iRia 
ilKin  IHRturlb  Ulb,  iK«r  Hliitt  Dlnr  Iwliiui  i 
■(MW-jr,  lumlisdrrii  Culurwliii  npil  Uuik  | 
MjirtaK*  •tiill<ni, 


vallej  uf  BL.IIf  r  nwli.  V 


(Bracbjrdontea)  regnlaiia  W  li  i  t  e 

(IKWt.) 


-  mucionata  u.  b.  tial>K    (18(!1.) 

Frur.  Acud,  Nul.  ItKi.,    Pliili..  f«r  \fM,  |i.  : 
l-iii1..,  iwa.    W.  II,  liiiij.. 

IdrnMnit  CrtHHiK'kh  N.  J. 

apillmaiiii  d.  a.  Tiiuiiwy. 


F<iriiiiill«i:  Cnim-^^m-. 
LurMion;  WjuDiiuniiiicI  CoJuwru. 

(Hodiola)  fotmoaaiM.  &  It.)  Whit- 

tield.    (1880.) 

Hell.  Gcul.  lUiu'k  llltK  1,1  Ihili.,  ]>[..  :ibl,  :u;^.  |.i. 
Lixutluu:  KMrUiKllDmuiMuiiliiiiK. 


up.  iinrtet.  ForbeB.    (18H.) 

<li»rl.  .l,.iii.  <iv..l.  ««■-,  iJiDdgn,  V..I. 
B|».rF.'.    I.uuJuD,  IMC.    >:d»iTj  Full 

l.i.'lltiw:  !w<i  Jrrio>. 

aji.  nudflt.  Creiliiar.     (1870.1 


Trrr..  |.l.   1,  p|i.  Hi,   HJ. 

WhbIl,  num.  I-.  A.  wi.iii'. 

FoniiBlli'iii  Junwii'. 


Volmat[I]ithoa  (SwuinH.)  Conrad 
(1KW.) 
It*|>.  Ki|iJ.  OBd  Ijur.  K.  B.  II.  >Iiv.  Ui.rr  I-  Pi 
dB.-  0.11.B ;  .\m:  l-fl «.■..!.  lli-i..  .4  W.  i 


Liii.-all.'ti:  Hunt  Klui 


—  cauoallata  ii.  m.  Tiimii 

l-n*.    A'n-i.    Silt.   S-i„    I'i.ii. 
I'liiW,  iv.il.    M.TiiiHii'..v. 


—  [llithaa 

lite.-..) 

.  ill>  0.™ 
Hiiikr.  l^il 

ealifoniUua  ii 

:  A|.r..  l'r..|lNi.  <l.vl 

H.  I 

ii..,., 

T.  A 

l'urH.i.ti..o^ 

u.'.'li.'ICr.-lwi'uUH:. 
rtWiii.klMriii-, 

—  Ulithaa 

,18,-.ll.) 

.'iHi  Oi'uiii 

oallTorulana    Co 

n.1  ^ar.  IL  It.  H.  Mb*.  Rl< 

.«!.  ,^:  Ai,p.  ,..  -.at.  1-1. 

..    T.  A.  i^inntd. 

fioyu.] 


NORTH  AMERICAN  MKSOZOIC  INVERTKBUATA. 


313 


Volutillthes  (Swaiiiiuiu)  Conrad.   (185K.) 

Jonr.  Acad.  N'at.  Si.,  Phila,,  vol.  a,  2tl  mr.,  l»Wi- 
1«8,  \u  .'J33.     Phila.,  I«5.'»-I8r>s.     T.  A.C'uiirAiI. 

abbotti  n.  s.  Gabb.     (18(K). ) 

Proc.  Aciid.   X»t.   Sci.,    Phihi.,  fur  1800,   i».  Ul, 

pi.  i,  fli?.  7.     Pliiltt.,  1801.     W.  M.  r.abb. 
Forinatiiin:  (-retacotnis. 
Loi>atioii:  Burlii>Kt*^n  I'miiity,  N.  J. 

beUa  n.  a.  Gabb.     (IWiO.) 

Jour.  Aca<l.  Nat.  Sii.,  Phihi.,  vol.  4,  2.1  nor., 
l»<.-i)UlS«(»,  p.  rWO,  pi.  48  fig.  7.  Phila.,  1«.>«- 
IWVi.     W.M.Oabh. 

Formation:  i -rotactHmH. 

Ijiii-ation:  Ih-luwari!  and  Checapo.-ikf  cniial. 

biplicata    n.  s.  Gabb.    (imh) 

Juur.  Acad.  Xat.  Si.,  Phila.,  vol.  4,  !id  wr.,  1»>- 
IJWi,  p.  :kiO.  |.l.  48,  fig.  0.     Phila.,  L*<.xS-ll<m». 
W.M.Gabh. 

Fonnatioii:  Crvtaccouf. 

Loration:  Dtirliiigtun  cuiintj,  X.  J. 

conradi  u.  s.  Gabb.    (1860.) 

Jour.  Arail.  Nat.  S<'i.,  Phihi.,  vol.  4,  2d  «er., 
lK5H-lHrrfi,  pp.  :fiN »,:'.( »1,  pi.  48,  fig.  lu.  Phila., 
185^-186(1.     W.  AI.  Cubb. 

Foriiuttion:  Crelat^eoui*. 

liocatiun:  Croe»wi<ik8,  N.  J. 

conradi  Gabb.     ( 18(il . ) 

Proc.  Acad.   Nat.  .<ci.,   Phila.,   for  1801,  p.  :iC4. 

Phila.,  1802.    W.M.Gabb. 
Kormatii>ii:  ^^•'tac<•ou^. 
fAjoatioii:  Now  Jcr-^cy. 

cretacea  n.  b.  Conrad.    (1808.) 

Jour.  Acad.  Xsit.  Sci,,  Philii.,  \v\.  :i,  2d  H-r.,  I**;"!- 
iH-^g.  p.  :j33,  pl.35,  tig.  HI.  Phila..  lt<rM-ls.>. 
T.  A.  Ton  rail. 

Forinatiuii :  Ori'tiUfuiH. 

Locatiou:  Uv^l  cn'fk,  thrc**  uiWvi*  iiurlb  ortli<> 
town  of  Rlpl«y.  Mi!<f. 

e  nf allien  sis  n.  h.  Conrad.     (18(>(). ) 

Juur.  Ai*ad.  Nat.  .<<  i.,  i'liila.,  >ol.  4,  Jtl  fcr.,  18.^"- 
18e«»,  pp.  286, 2»7.  pi.  47,  lli;.  It.  Philu..  l-'^.S- 
lam.    T.  A.Connid. 

Formation:  Cn-tai «-ou^. 

Location:  Eufaiila,  .\Ia. 

nasuta  n.  8.  Gabb.     (IHtK).) 

Jonr.  Acad.  Nat.  Sci.,  Phila..  vol.  4.  2d  sor.,  !;».'><- 
l«fi«J,p.  3fX»,  pi.  4'<,  fiu'. '.«.  Phila.,  lh:i8-lwH). 
W.  U.  Gabli. 

FoniiHtion:  Crotai-»(MH. 

IjtH-atiuu:  Monmouth  county,  N.  J. 

— ^~navarroensisn.8.  Shuniard.    (1861.) 

Proc.  KoMton  S.M-.  Nut.  liiM.,  \.>i.  >,  I rt»i  1. 1  >«■.•-'.  p. 

isni.     Ik»»b»n,  1^«J2.     I».  K.Shunn4r.I. 
Forniiition-  <'n'tMi  I'oin*. 
li<.H-ati<iii:  Ni-air  (\)r.-iianM,  Navairti  county,  'IVx, 

navarroensi8(Shuni.)Gubb.   (istSl.) 

ll^-ol.  Snr.  Cm\.  Pabont.vi)!.  1,  pp.  HL'.  I«»:!,  pi.  I'J, 

fig.  Sn.     Phila.,  IM.I.     W.  >I.  lirtbb. 
Foruiution :  <  'rotacitaiH. 
LiH-ntion:  TiiKrnu   spriugH,  Prnc<''>*  riin<-h,  nbow 

Orovilif,  Ifullc  ronnly:    Jackson \illc,  (U-.-irun; 

Sinkiyou  Hiouiiiain<4;  t'hii'u  creek;  i'om   ir^i-k, 

tibaaU  cuuutj,  CVtI. 


I  Volutilithes — Uod tinned. 

I  saffordi  n.  8.  Gabb.    (1K(M).) 

Joiir.  Acad.  Nut.  SScl..  Phila.,  vol.  4.  2«:  mt.  1s:»8- 
iHiifi,    p.    301.    pi.   48,  tig.    N.      Phflu.,  IIV18-I86O. 

W.  M,  Uabb. 
KonuHtion:  (V-tuceouM. 
litication:  Tennei>H«.>t!. 

(Athleta)  leioderma  u.  h.  Conrad. 


(1860.) 
Jour.  Arad.  Nat.  Sci.,  Phila.,  vol.  4,  2il  iMr.  iMT^H- 

18('<i,  p.  21)2,  pi.  46,  fig.  [VI.     Phi  la.,  UM  IbtiU. 

T.A.C.'onrad. 
Fornialion :  Cri.'tac<H>ui». 
Locatiou:  Tip]>ah  county,  Min^. 

Volutoderma  n.  g.  (2ab1>.    (1876.) 

PrtM-.  A«ad.  Nat.  Sci.,  Phila..  for  1k76,   p.  289. 
Phila.,  1870.     W.SI.tJabb. 

?  biplicate  Gabb.     (1876.) 


Proc.  Acad.   Nat.  S.  i.,  Phila.,  for  1876,   p.   292. 

Phila.,  1876.    W.M.l.'abb. 
Formation:  <JrHtaci!oU!«. 

—  8p.  undet.  Gabb.     (1876.) 

Pnx'.  Acad.   Nat.  Sci.,  Phila.,  for  1870,  p.  292. 

Phila.,  1870.     W.M.tJabb. 
Forum  t  i  on :  ( -rotaceoua. 
liOi-ation:  Yincuntown,  N.J. 

Volutomorpha  n.  g.  Gabb.    (1876.) 

Pnir.  Acad.   Nat.  Sci.,  Phila.,  for  1870.  p.  290. 
Phila.,  1876.     W.M.iuU-b. 

(Gabb)  Dal  1.     (3800.) 

TrauH.  Wag.  Fne.  luMt,  Sii„  Phila.,  vol.  3,  p.  73. 
Phila..  189(1.     W.  II.  Pall. 

abbotti  (4abb.     ( 1876. ) 

Pro.'.  Acad.  Nat.  Sri.,  Phila.,  lor   ls7»'.,   p.    203. 

Pliila.,  1870.     \V.  .M.lJabb. 
Foiinatiou:  Cretacooun. 

bellalJabb.     (1876.) 

1'n.r.  Arad.  Nat.  .vi.,  Phila.,  for  lS7ri.  p.  293. 

Phila.,  1870.     W.M.Gabb. 
Kurniat  ii  >n :  Cri-tiu  t-ouf . 
Location:  Now  Jericiiy. 

conradi  (tabb.     (1876.) 

Pn.K-.   Acad.  Nat.  Sci.,  Phila.,  tor  In70,   p.  293. 

Phila.,  ls7»-..     W.  M.dabb. 
Konnation:  Cretaceous. 
Locati«>n:  New  Jersey. 

conradi  (Gabb)  Dall.     (1890.) 

Tninri.   WiifT.  Five.  1n»t.  Sol.,  Phila.,  vol.  3,  p. 73. 

Phila.,  li>W>.     W.  II.  Pall. 
Korniation:  Cn'tacftoux. 
LiH^ation:  Now  .lenmy. 

kanei  Gabb.    ( 1876. ) 

Pr.M-.    Acad.    Nat.   Sci..  Phila.,   f..r  1876,  p.  293. 

Phila.,  1870.    AV.  M.Cabb. 
Forniatiuu:  ('n-taccoutf. 

mucronata<iabb.    (1876.) 

Pr.H-.    Arad.   Nat.  61-i.,    Phila.,  fur  lh7ri,  p.  293. 

Philu..  1870.     W.M.tiabb. 
Funuation:  t'retiiceuut. 
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Volutomorplia — I'uu  t  i  n  1 1  kiI  . 

aaSdrdi  (<ul)b.     ( IttTli. ) 

I'rac.  AcM.1.  SM.  *.i.,  riiHu,,  f.ir  !*;• 
PUIa,,  18Tii.    V.  M.  li>lM^  j 

VoIvicerBinaa(iiul>);eii.  Stulicxfca)  M««k.  I 
(1876.) 

K«|>.  I',  a.  da.}.  Kur.  Trrr.,v.<l. 
18711.    F.  B.  It'.'h. 

«zoQrrolde8  (M.  &.  U.)  V.'hiiea\t 

(1889.) 
Ocol.  uhI  N»i.  Ili.I.  Siir.  C.'ii.,  ''"111.  >;hii.  1M 


!  XylopbBBoUa— CoutiTiDfil. 

'  elegaiitnla  <M.  &  II.)  Meek.  (ItUSl.) 

I  Clink  l.lit  InTPrt.  )'>— .  }{.  Am.  Cn-t.  aud  Jur. 

j  SnirliKin.  }lw.  n>ll„  v<^1.  :,  !.».  177.  |^  M. 


-  (M.UIer)  Meek.     (lH76.) 


-  albarla  n.  ».  t'oi 


—  aiata  II.  H.  WbitMLvvB.     (1881.) 
lir..).  anil  Nil.  Ili-t.  -Mir.  Cu.,  »<i^  Pu^.,  vi>1. 1, 

pt.  :-N  |-.'JH».  I'l.  ::\,  UgL  +.  4».     JI.-Btrail.IW4. 

J.  F.  «1>linT<.>. 

Funimti r-u.-nni'. 

Idsiiun:  rinnih  Muwl,  Skpl-vaU'  InMi   Brar 


lay.  Sb 


M;  Oiin 


Lw-mHoii;  Ooiu,  Vjrn.  | 

WetMteria  (EiIwutiIh  Sc,  llaime)  M«uk. 
(1876.)  j 


-  arata  WLiienven.    (1887.) 

r.fl.  .1..I  X.t.  in...  int.  (-.i...  vul.  i,  n.  «r 

A|>|>.  1. 1..  ii;t  II.  H.iiitKiii,  lear.  j.r 


crvtacea  n.  ■.  M«i-k.    (187G.) 

lUp.  V.  a.  Otvl.  :'iir.  TiTr.,T<>l.  U.  |<|i.  3,  4, 
a>B.3<K.    WB-li.Jrttl,    K.».M™k. 

L.iciiiluM:i>uiilli  Imnih.^  Oirnmnc ii« 

Uldi'll  hillr.. 

Wliitnoya II.  g.  UnMi.    (IMil.) 


au.».  Uabb.     (18ISI.) 

Ml.    ri.lr..l.t.,  l-.l.  I.  J.    llll 


■ihi.    ni\».,  IM' 
FMBMli'ii:  l.'r.|<.t.>n<. 
I/viiM.-u:  K'Tl  T.  Jul.,  fat. 
Zylophaga  elegantula   ti. 

tie.i7.) 


<.  M.&  II.    ilr<.~<7. 


ZylophaisBlla  u. ),'.  Mifk, 

I'Livk  U-t  luicll.  >'"->.  \.  .til 

!:|nlll.~.ll.    Xiw.    C'lll..    V..I.  7. 

Ua<.|...  I'UII.     (Ml.  H'.k. 

Biilifn-n.  MiH-k.     (l«7(i.J 

u-ii.  r. ».  II....I,  !>iit.  Tiir..  iL.r. 

1-7U.     t'.  II.  M.i'k. 


-aufalensla  iiiab)')  Cuiirad.  (1870.) 

.1,1,.  J..ur.  I^*.  1..,  .,.1.  .s  ll,il,...  1x7,.,  iKTl,  p.    ■ 

74.     L'Ml...,  l.-TI.  T.  \.i'i.iirwl. 
F>.iiiu,ll<.ii'  I'n-Ui'ri'ii.. 

-evanaiiM,  A  Il.iMcL-k.    (187it.) 

Ii.|..  k:  S.  rt.-l.  S.ir.  T.rr,.  V..L.  ;^  |>.  Itl,  |.l.  W, 
llb'H.  liki-'.    U'jfIl.  1>7i^    F.  U.  Ut-.^!. 


-8»an«liM.  A  II.)\Vl,itil.,ia.  (ISmi.) 


I...  Hi ■  I'"  IM.lW.H.iiiu  t.-ik  "f  lb.,  (1i..y™i>» 

I'iv'i'.  aii.l  „'  M  Unio.!  •■fvk.  Illu  k  hllli 

:  eTantiiM.Jeil.lWIiiU-iivM.  (iJttO.) 

K  -.1.  ..ilI  Ni.i.   llbl.  Nir.  nil,.,  ■-■nil.  l-nu.  l-alx- 


BOILB.] 


NORTH  AMERICAN  MESOZOIC  INVERTEBRATA. 


315 


,  -t 


Toldia— Oou  ti  nued . 

—  microdonta  n.  a.  Meek.    (1871.) 
Foarth  Ann.  Rep.  U.  3.  G«ol.  and  Ofogr.  Sur. 

T«Tr.,  p.  304.    Wa8h.,  1871.    F.  B.  M<>ek. 
Formatiuu:  Cretaceont. 
Location:  Twelve  mtlefl  soath west  of  Siilina.  Kuni. 

^microdonta  Meek .    ( 1876. ) 

Rep.  U.  8.  Oeol.  8«r.  Terr.,  vol.  •.»,  |«.  1<«.  |.l.  2, 

flg.  2.    Wash.,  1876.    F.  II.  Mitt'k. 
Formation :  Cretaceonii. 
Location:  Twelve mileaaoiithwept of  Ssilina.  Kaii^. 

BCltula  (M.  &  H.)  Meek.    (187(>.) 

Rep.  r.  8.  Geol.  Sur.  Terr.,  vol.  »,  p.  llO,  pi.  28, 

flg.  9.    Waffh.,  1876.     F.  B.  Meek. 
Fiinnation:  Gr«tareciu». 
liocation:  Moreau  river  and  Long  lako. 

scitula  (M.  &  H.)  Whiteavcs.  (1885.) 

Geol.  and  Nat.  lliot.  Siir.  Can.,  Cntit.  Can.  Pat*- 
ont.,  Tol.  1,  pt  1,  p.  38,  pi.  5,  fig.  2.  Montreal, 
1385.    J.  F.  Whitoavcp. 

Formation:  Crftaoeoun. 

Location:  Twelve  miles  past  of  Whiti-  3Iu(I  rivctr, 
on  trail  to  Woody  mmnituiii,  and  furty<ninth 
parallel,  on  the  east  tirau<*h  uf  thi*  Poplar  riv*>r, 
Canada. 

rtriatula(  Forbes)  Wbiteaves.  (1870.) 

(Seol.  Sur.  Can.,  3Ic8.  Fu-«.,  vol.  1,  pt.  2,  p.  103, 
pi.  18,  fig.  9.  .^loiitnal,  1879.  J.  F.  Whit- 
eaviti. 

Formation:  Crotareoun. 

Locution:  Northwest 8ide  of  Ilumby  inland;  south- 
west aide  uf  Deuiuau  Island;  8ucift  Islaudsi 


Toldia— Con  tinned. 

▼entricoaa  ( H.  &,  M. )  Meek.  ( 1876. ) 

R*?p.  V.  8.  tieol.  Sur.  Terr.,  vol.  9,  p.  112,  pi.  \\ 

flgs.  5a,  b.    Wash.,  1876.     F.  II.  Meek. 
Formation:  Cretaceous. 
Location:  Sonth  fork  of  Cheyenno,  river. 

sp.  imdet.  Whiteaves.    (1876.) 

Geol.  Snr.  Can.,  Mes.  Foss.,  vol.  1,  pt.  I,  pp.,  72,73. 

Montreal,  1876.    J.  F.  Whitcaves. 
Formation:  Crctareous. 
Location:  Queen  Cliarlotte  islands. 

sp.  iindet.  Whiteavcs.    (1878.) 

Canadian  Natnralist,  vol.  8,  n.  hit..  No.  7,  ]>p.  404, 

4(»:».    M«intreal,  1>«78.    J.  F.  AVhitcaves. 
Formation:  Jurassic: 
Location:  lltasyouco  river. 

sp.  nndet.  Whiteavcs.    (1882.) 


Proc.  and  Trans.  R>y.  8oc,  Canada,  vol.  1,  hoc.  4, 

p.  bo.    Montreal,  1MK3.    J.  F.  Whit«:ivi.>s. 
Formation:  Crotai-i'uuM. 
Location:  Skagit  ri\ or,  Canada. 

(or  Corbls)  sp.   undot.  Whiteavcs. 

(1878.) 

Geol.  Sur.  (!an..  Rep.  Prog,  for  1876.  ls77,  p.  154. 

Montreal,  1878.    J.  F.  Whitoaveit. 
Furmatiou:  Jurassic: 
IxM'ation;  lltasyouco  river,  British  Columbia. 

Zirphaea  (Leach)  White.    (lH8i).) 

Hull.  i:.   8.   Ceol.  Sur.,  No.  .11,  p.  15.    Wash., 
188!».    C.  A.  Whitt'. 

plana  n.  s.  White.    (1889.) 

Bull.  V.  8.   «eol.  Sur.,  No.  51,  p.  15,  pi.  4,  flg.  22. 

Wa*li.,  1»8!».    C.  A.  White. 
Formation:  t*rettt«:«.'i»u)«. 
Location:  Martinez,  Contra  Costa  county,  Cal. 
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LIBRAST  CATALOGUE  SLIPS. 

United  States.     Department  of  the  interior,     (U.  S.  geological  aurrey), 

Departinont  of  the  interior  |  —  |   Bulletin  |  of  the  |  ITnited 

States  ]  geological  survey  '  no.  103  |  [Seal  of  the  department]  | 

a  Washington  |  government  printing  office  |  1893 

* 

•C  Second  title:  United  States  geological  survey    |    J.  W.  Powell, 

3^  director  |  —  |  High  tenipeniture  work  |  in  |  igneous  fusion  and 

ebullition  |  chiefly  in  relation   to  pressure  |  by  |  Carl  Barus  | 

[Vignett^O  I 

Washington  |  government  printing  office  |  1893 

8*3.    57  pp.    9  pi. 


Barus  (Carl). 

United  States  geological  survey  |  J.  W.  Powell,  director  |  — 
a  High  temperature  work  |  in  |  igneous  fusion  and  ebullition  | 

Z  chiefly  in  relation  to  pressure  |  by  |  Carl  Barus  |  [Vignette]  | 

£  Washington  |  government  printing  office  |  1893 

<  8°.   57  pp.    9  pi. 

[United  States.    Department  of  the  interior.     (U.  S.  geological  turvey). 
Bulletin  103.] 


K  United  States  geological  survey  |  J.  W.  Powell,  director  |  —  | 

■  High  temperature  work  |  in  |  igneous  fusion  and  ebullition  | 

"C  chiefly  in  relation  to  pressure  |  by  |  Carl  Barus  |  [Vignette]  | 

7  Washington  |  government  printing  office  |  18i93 

"  BO.    57  pp.    9  pi. 

£  [United  Statk:».    DeparttneiU  of  the  interior.    {IT.  S.  geologieal  survey). 

j  Bulletin  103.J 


[Balletin  No.  103.] 


The  pablications  of  the  United  States  Geologic^  Survey  are  isaaed  in  acoordanoe  with  the  statato 
approved  March  3,  1879,  wliich  declares  that— 

''  Tlio  publications  of  the  Geological  Survey  shall  consist  of  the  annual  report  of  operations,  geological 
and  economic  maps  illustrating  the  r«K»urces  and  classification  of  the  lands,  and  reports  upon  general 
and  economic  geology  and  paleontology.  The  annual  report  of  operations  of  tlie  Geological  Survey 
shall  a(!oompany  the  annual  report  of  the  Secretary  of  the  Interior.  All  special  memoirs  and  reports 
of  said  Siirvey  sliall  be  issued  in  uniform  quarto  series  if  deemed  uooesHary  by  the  Director,  but  other- 
wi.<«e  in  ordinary  octavos  Three  thousand  copies  of  each  shall  be  publinhed  for  scientific  exchanges 
and  for  sale  at  the  price  of  publication ;  and  all  literary  and  cartographic  mat«rials  received  in  exchange 
shall  bo  the  jtroperty  of  the  United  States  and  form  a  part  of  the  library  of  the  organization;  and  tlie 
money  resulting  from  the  sale  of  such  publications  shall  be  covered  into  the  Treasury  of  the  United 
States." 

On  July  7, 1882,  the  following  Joint  resolution,  referring  to  all  Government  publications,  was  pa8se<l 
by  Congress : 

"That  whenever  any  document  or  report  shall  be  ordered  printed  bj*  Congress,  there  shall  be  printed, 
in  addition  to  the  number  in  eac^h  case  stated,  the  'usual  number'  (734)  of  copies  for  binding  and 
distribution  among  those  eutitle<l  to  receive  them." 

Except  in  those  case^  in  which  an  extra  number  of  any  publication  has  been  supplied  to  the  Survey 
by  special  resolution  of  Congress  or  has  been  ordered  by  the  Secretary  of  the  Interior,  this  ofHoe  baa 
no  copies  for  gratuitous  distribution. 

ANNUAL  REPORTS. 

I.  First  Annual  Report  of  the  Uniteil  States  Geological  Survey,  by  Clarence  King.  1880.  8^.  79  pp. 
1  map. — A  preliminary  report  describing  plan  of  organization  and  publications. 

II.  Second  Annual  Report  of  the  United  States  Geological  Survey,  188a-'81,  by  J.  W.  Powell.  1882. 
SP.    Iv,  588  pp.    62  pi.    1  map. 

III.  Third  Annual  Rejwrt  of  the  United  States  Geological  Survey,  ld81-'82,  by  J.  W.  Powell.  1883. 
8°.    xviii,  564  pp.    67  pi.  and  maps. 

IV.  Fourth  Annuid  Rt^port  of  the  United  States  Geological  Snrvcy,  1882-'83,  by  J.  W.  Powell.  1884. 
8*^.    XXX ii,  473  pp.    So  pi.  and  maps. 

y.  Fifth  Annual  Report  of  the  United  States  Geological  Survey,  1883-'84,  by  J.  W.  Powell.  1885. 
so.    xxxvi,  469  pp.    58  pi.  and  maps. 

VI.  Sixth  Annual  Report  of  the  United  SUtes  Geological  Survey,  1884-'85,  by  J.  W.  Powell.  1885. 
8^.    xxix,  570  pp.    65  pi.  and  maps. 

Vn.  Seventh  Annual  Iteport  of  the  United  States  G(H>logio^  Survey,  1885-'80,  by  J.  W.  Powell.  1888. 
so.    XX,  656  pp.    71  pi.  and  maps. 

VIII.  Eighth  Annual  Reportof  the  United  States  Cleological  Survey,  18^*87,  by  J.  W.  Powell.  1889. 
So.    2  pt.    xix,  474,  xii  pp.    5:t  pi.  and  maps;  1  p.  1.,  475-1063  pp.    54-76  pi.  and  maps. 

IX.  Ninth  Annual  Report  of  the  United  Statt>s  Oological  Survey,  1887-'88.  by  J.  W.  Powell.  1889. 
8°.    xiii,  717  pp.    88  pi.  and  maps. 

X.  Tenth  Annuail  Report  of  the  United  States  Ge«>logiral  Survey,  l88&-'89,  by  J.  W.  Powell.  1890. 
S9.    2  pt.    XV,  774  pp.    98  pi.  and  maps;  viii,  123  pp. 

XI.  Eleventh  Annual  Reportof  the  United  States  Geidogical  Survey.  l889-'90,  by  J.  W.  Powell.  1891. 
8o.    2pt.    XV,  757  pp.    66  pi.  and  maps;  ix,  351  pp.    30  pi. 

XII.  Twelfth  Annual  Report  of  the  United  States  Croological  Survey,  1890-'91.  by  J.  W.  Powell.  1891. 
8<>.    2pt.    xiii,  675  pp.    53  pi.  and  maps;  x\iii,  576  pp.    146  pi.  and  maps. 

XIII.  Thirteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-92,  by  J.  W.  Powell, 
1893.    8o.    3pt. 

MONOGRAPHS. 

I.  Lake  Bonneville,  by  Grove  Karl  Gilbert.    1890.    4^.    xx,  438  pp.    51  pi.    1  map.    Price  $1.60. 

II.  Tertiary  History  of  the  Grand  Caflon  District,  with  atlas,  by  Clarence  E.  Dutton,  Capt.  U.  S.  A. 
1882.    40.    xiv,  2Upp.    42  pL  and  aUaa  of  24  abeeU  folio.    Price  $10.00. 

I 


II  ADVERTISEMENT. 

m.  Geology  of  the  Orantock  T^mlv  and  the  Washo**  District,  with  atlna,  hy  Grorge  F.  Becker.  1882. 
40.    XV,  422  pp.    7  pi.  and  atla«  of  21  sheets  folio.    Trice  fll.OO. 

IV.  Comstock  Mining  and  MinrrH,  by  Eliot  Lord.    1883.    4^.    xiv,  451  pp.    3  pi.     Price  $1.30. 

V.  The  Copper- Bearing  Rocks  of  Lake  Superior,  by  Roland  Thier  Ir\-ing.  1883.  4°.  xvi,  464  pp. 
15 1.    29  pi.  and  maps.    Price  $1.85. 

VI.  Contribations  to  the  Knowledge  of  the  Older  Meaozoic  Flora  of  Virginia,  by  William  Morria 
Fontaine.    1883.    4°.    xi,  144  pp.    541.    54  pi.    Price  $1.05. 

VII.  Silver-Lead  DeposiU  of  Eureka,  Nevada,  by  Joseph  Story  Curtis.  1884.  4°.  xiii,  200  pp.  16 
pi.    Price  $1.20. 

Vm.  Paleontology  of  the  Eureka  District,  by  Charles  Doolittle  Walcott.  1884.  4°.  xiii,  288  pp. 
24  L    24  pL    Price  $1.10. 

IX.  Bracbiopoda  and  LamellibranchiBta  of  the  Raritan  Clays  and  Greensand  Marls  of  Kew  Jersey, 
by  Robert  P.  Whitfield.    1885.    4^.    xx,  338  pp.    35  pi.    1  map.    Price  $1.15. 

X.  Dinocerata.  A  Monograph  of  an  Extinct  Order  of  Gigantic  Mammala,  by  Othniel  Charles  Marsh 
1886.    40.    XTiii,243pp.    56  L    56  pL    Price  $2.70. 

XI.  Geological  History  of  Lake  Lahontxin,  a  Quaternary'  Lake  of  Northwestern  Nevada,  by  Israel 
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PREFACE. 


In  the  following  bolletin  I  have  brought  together  the  more  impor- 
tant  results  of  exx>erimeDts  in  high  temx>eratures,  made  since  the  pub- 
lication of  my  bulletin  on  the  thermoelectric  measurement  of  high 
temperatures^  Chapter  i,  in  addition  to  pointing  out  certain  inherent 
relations  between  metallic  vapor  tensions,  has  a  direct  bearing  on 
pyrometry.  Chapters  ii  and  iii  are  of  geological  importance,  and  the 
work  was  done  for  Mr.  Clarence  King.  Chapter  ii  shows  that  in  case 
of  the  igneous  fusion  of  basic  magma,  the  passage  from  liquid  to  solid 
is  one  of  contraction,  and  measures  the  difference  of  specific  volumes  at 
the  solidifying  temperature.  Chapter  iii  eontsiins  a  full  account  of  the 
thermal  cai)acity  of  the  same  rock  under  the  same  conditions,  and  by 
aid  of  Chapter  ii  leads  to  a  numerical  value  for  the  relation  of  melting 

lK)int  to  pressure,  for  silicates. 

Carl  Babus. 
June  8, 1892. 


•Bull.  U.  S.  Oeol.  Survey,  No.  54,  1889,  p.  313. 


HIGH  TEMPERATURE  WORK  IN  IGNEOUS  FUSION  AND  EBULLI 
TION,  CHIEFLY  IN  RELATION  TO  PRESSURE. 


By  Carl  Barus. 


CHAPTER    I. 

THE  PRESSURE  VARIATIONS  OF  CERTAIN   HIGH  TEMPERATURE 

(METALLIC)  BOILING  POINTS.' 

INTB.ODUCTOBY. 

1,  The  plan  pursued. — In  the  following  chapter*  I  describe  a  practical 
method  for  the  cali)>ratiou  of  thermocouples  by  aid  of  boiling  points, 
and  then  apply  it  in  measuring  the  vapor  tensions  of  zinc,  cadmium, 
and  bismuth.  During  the  course  of  the  work  a  much  neglected  princi- 
ple of  Qroshans^  is  advantageously  employed.  1  must  state  at  the  out 
set  that  it  is  not  at  all  my  object  to  furnish  accurate  values  for  boiling 
X)oints.  The  purpose  of  this  paper  is  to  investigate  the  probable  nature 
of  the  relation  of  boiling  point  to  pressure,  throughout  very  wide  ranges 
of  temperature,  with  the  Jioi)e  of  stimulating  speculation  on  the  sub- 
ject somewhat  more  rigorous  than  that  of  Groshans.  It  is  clear  that  if 
a  law  can  be  found  by  which  the  normal  (76  centimeters)  boiling  point 
of  a  substance  can  be  predicted  from  an  observed  low-pressure  boiling 
I)oint,  then  there  is  hope  of  arriving  at  a  more  complete  knowledge  of 
high-temperature  boiling  points  than  is  now  available.  More  than  this : 
By  varying  pressure,  boiling  points' may  be  made  to  overlap  each  other. 
Hence  a  thermocouple  calibrated  as  far  as  the  boiling  point  of  zinc  for 
instance,  may  be  used  to  measure  the  low-pressure  boiling  point  of 
bismuth  (say),  and  the  couple  then  may  be  further  calibrated  by  making 
use  of  the  normal  boiling  point  of  bismuth  at  76  centimeters,  predicted 
by  aid  of  the  law  in  question.  The  process  may  obviously  be  repeated. 
The  couple  whose  calibration  interval  has  been  enlarged  in  the  manner 
given,  may  now  be  used  to  fix  the  low-pressure  boiling  point  of  some 

I  The  literature  of  the  suhjoi-t,  which  is  very  volaminons,  may  be  omitted  here  because  a  full  acoount 
is  given  iD  Bull.  No.  54,  pp.  1  to  30.  At  the  present  stage  of  progress  of  the  kinetic  theory  of  gasea 
the  air  thermometer  is  still  the  only  apparatus  available  for  absolute  high  temperature  measurement, 
and  all  data  are  directly  or  indirectly  derived  from  it.  An  acoount  of  work  of  this  kind  is  also  given 
in  the  bulletin. 

>Cf.  Phil.  Mag.,  (5),  vol.  29,  1800,  pp.  141-167. 

■Groabaiu:  Pogg.  Ann.,  uulyiu,  p.  112, 1840. 
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otlier  suitable  iiieUil,  mid  tlien  in  turn  be  liirtlK^i'  ciilibrat^^d  by  means 
lit'  itH  boiling  |H>int.  This  is  about  the  tileii.  It  is  not  wliolly  illusory, 
as  I  tliink  the  piuseiit  pajicr,  wliicb  in  spite  of  its  apitroxiuiate  charac- 
ter contains  considerable  work,  will  abow. 

S.  Tke pyrometer. — Let lueaay, too, that  tLepliitiiium/platinum-iridiimi 
tliermoconple  used  had  on  a  Ibrmer  occasion '  been  tested  foi'  i>olymeri- 
zation  anomalies  by  minute  comparison  witb 
tbe  iwn-elain  air  tbennonieter,-  and  none  were 
fouud.  The  alloy  contaiued^Opereentof'irid- 
iitm.  M.  Le  (liiatelier'uujustly  rejects  the  jilat- 
inum-iridium  couple  becunse  of  irregularities 
of  tbe  kin»l  referred  to.  When  the  raiifje  of 
temi>eniture  is  very  large  the  Avenarius  Tait 
equation  is  fonml  iiisulBcient ;  but  this  equa- 
tion subserves  a  go<Hl  pur)ios<i  when  interpo- 
bition  between  two  Hxed  teiuperafure  data, 
lying  anywhere  on  the  scale,  but  not  very  fiir 
aitart,  is  called  for. 

APPARATUS. 

'.  LoiP  boHinfi  points. — Boiling  i>oii)ts  be- 
low 500°  may  be  studied  in  a  closed  glass 
tube  <»((ri.  I),  ahmg  tbe  axis  of  which  a  thin- 
walled  tul>e,  drf,  open  at  Iwth  ends,  passes 
quite  throutfli.  In  the  bottom  of  the  annuhir 
spaeo  between  the  lubes  the  ebullition  liquid, 
kk,  is  jtlaced,  and  it  is  heated  by  the  Gibbs' 
ring  burner,  rt:  A  fnnnel-sbaped  iisbestos 
screen,  nn,  protects  the  upper  tube  against 
direct  radiation.  Other  screens  and  Jackets, 
pp,  are  suitably  a«1<led.  The  upper  eml  of  the 
tube,  aa,  communicates  with  the  air  puuip 
tlirougli  the  tnbulure  h.  Finall>',  ir  /i,  tbe 
thermocouple  to  be  calibrated,  consisting  of 
platinum  and  platiuum -iridium  wire,  is  in- 
serted into  tbe  bottom  of  the  central  tube,  lid, 
with  tbe  junction  a  Just  above  the  plane  of 
h  the  ebullition  liquid,  kk.  Tbeupt>er  jiiutof 
""""" "■  "'""■'■         the  tube,  (Z(7,  is  cloiied  with  asbesms  wicking 

(not  shown),  extending  almost  as  far  down  as  ». 
The  wires  of  tbe  conple  pass  through  iiivallel  canals  in  a  rod  of  tire 

clay,  xy,  and  are  thus  well  insulated.    I  may  add  that  the  boiling  points 

■Bmrn*;  niill.U.S-Oivl.SMn-.'y.No.SI,  (-|iapl<TIV.  '  ~ 
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of  mercury,  sulphur,  et«.,  for  all  pressures  compatible  with  tlic  flh-eiigth 
of  tube  are  conveni»ntIy  obtained  iu  this  waj'.  The  vacuum  boiling 
point  of  cadmium  is  also  eiisily  reached.  Boiling  may  be  kept  up  for 
any  length  of  time. 

4,  Sigh  boiling  piiints. — For  boiling  potuts  above  SOW^  it  is  more  con- 
venient to  use  glazed  porcelain  or  lire  clay  crucibles  of  the  form  efd^ 
bdc,  (Fig.  1).    The  ebullition  liquid  is  sliown  at  kk,  in  Fig.  2,  and  fff  is 


the  central  tubii  in  whirh  the  thermocouple,  dil,  i»  to  he  iiitrmluced.  To 
vary  the  pressure  nndcr  which  boiling  takes  place  the  tube  <i  is  con- 
nected with  an  air  pmnp.  Finally,  a  tight  joint  at  ed  is  8e<'ared  by 
calking  with  aubestos  wicking.  and  then  fllling  up  with  fusible  metal 
the  annular  space  or  trough  left  al>ovo  the  itabestos. 

The  crucible, e/d,  is  surrounded  by  a  small fnrnaceof  Flettlu-r'n  com- 
position, FFF'F',  Fig.  '2,  and  heated  with  one  or  nutre  blast  burners, 
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AB.  If  the  flame  impinges  directly  upon  the  cold  crucible  it  is  apt  to 
break  it;  but  such  breakage  may  be  quite  prevented  by  surrounding 
the  crucible  with  a  coni'  \\  shell  of  asbestos.  Unfortunately,  the  cruci- 
bles can  be  used  but  on  je — ^unless  the  metal  is  cautiously  poured  out 
before  solidifying,  an  operation  which  does  not  always  suc/ceed — ^for 
they  are  usually  fractured  by  the  solidifying  metal,  Ick^  on  cooling. 
Nevertheless,  tl^e  single  experiment  may  be  prolonged  almost  in- 
definitely; that  is,  for  half  a  day  or  more.  I  found  no  difiiculty  in 
obtaining  vacua  of  two  or  three  millimeters  at  extreme  white  heat.  In 
this  case  the  crucibles  must  be  well  glazed  internally.    §  13. 

5.  Torsion  galvanometer. — The  best  method  of  measurement  is  doubt- 
less a  null  method,  in  which  the  thermoelectric  constants  are  expressed 
in  terms  of  a  given  Latimer  Clark's  cell.  Recalibrations  are  then  rarely 
necessary.  But  the  computation  of  observations  occurring  in  great 
numbers  is  somewhat  inconvenient.  In  this  respect  the  torsion  galva- 
nometer oflfers  decided  advantages.  A  form  of  ^apparatus  of  this  kind 
is  shown  in  Plate  II,  so  that  little  further  description  will  be  neces- 
sary. A  A  is  the  coil  of  wire,  and  BB  the  astatic  system  seen  in  cross  sec- 
tion. The  system  is  suspended  by  aid  of  a  fine  platinum  wire  EE;  and 
inasmuch  as  A  A  is  wrapped  on  a  heavy  frame  of  copper,  the  motion 
of  the  needle  is  aperiodic.  Torsion  is  imparted  by  aid  of  an  alidade 
DDj  and  the  amount  registered  by  a  large  circjle  graduated  in  degrees. 
Fractious  of  a  degree  are  read  oif  by  a  mirror  and  scale  adjustment, 
the  parts  of  which  are  C,  MM  and  8j  T  being  the  telescope. 

The  scale  proper  sa  is  on  transparent  glass,  and  8  a  white  dittiise  re- 
flector, so  that  the  scale  may  be  more  distinct. 

The  instrument  is  high  enough  to  be  manipulated  by  the  observer 
standing.  When  the  current  passes,  the  deflected  needle  is  twisted 
back  to  a  fiducial  position,  parallel  to  the  windings,  and  the  amount  at 
once  reail  off.  Then  the  current  is  reversed  and  a  similar  reading 
made.  Since  the  resistance  of  the  cx)il  A  A  is  practically  the  only  re- 
sistance of  the  t(hermoelectric  circuft,  these  deflections  are  directly 
proportional  to  the  thermoele(?tromotive  force. 

The  two  magnets  BB'  Plate  II,  Fig.  I  and  2,  of  the  astatic  system 
each  consist  of  a  battery  of  four  flat  magneto,  al)out  10  centimeters 
long,  and  of  glasshard  steel,  consecutively  annealed  at  100°  both  for 
temper  and  for  magnetic  permanence.^  A  sc|uare  frame  of  aluminium 
and  hard  rubber,  embracing  the  upi)er  half  of  the  coil  ^^l,  connects 
the  magnets.  To  this  the  adjustable  mirror  is  attached.  The  torsion 
fiber  is  a  platinum  wire,  .018  centimeter  in  diameter.  It  therefore  has 
considerable  strength  to  resist  wear  and  tear.  Finally,  the  plat^-glass 
doors  xyZj  which  close  the  magnet  box,  arc  easily  removable,  so  that  the 
magnet  and  mirror  are  conveniently  accessible. 

The  instrument  has  two  zeros:  the  optical  zero  of  the  mirrors,  rel- 
ative to  which  the  reflecteil  senile  readings  are  symmetrical,  and  the 


iCf.  Bull.  U.  S.  Ueol.  Survey  No.  14,  1883,  p.  171.    Cf.  Chapter  VI  of  the  same  bulletin. 
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magnetic  zero  of  the  astatic  system,  relative  to  which  tlio  deflections 
are  symmetrical.  The  two  fiducial  marks  should  coincide.  The  mag- 
netic zero  is  shown  by  the  fact  that  the  mean  of  the  scale  readings  on 
commutation  coincide  with  the  zero  reading  for  no  current.  In  case 
of  a  system  of  needles  very  nearly  astatic,  the  optic  zero  may  be  de- 
termined by  plotting  scale  readings  in  terms  of  twist  registered  by  the 
alidade  without  current,  and  noting  the  position  of  symmetry  in  the 
circumflexed  curve  of  the  chart. 

^.  It  will  be  seen  that  by  bringing  the  needle  back  to  zero  by  twist- 
ing the  fiber,  the  effect  of  the  earth's  local  magnetic  field  is  almost 
wholly  eliminated  in  an  adjusted  instrument  For  let  u  be  the  effect- 
ive magnetic  moment  of  the  system  and  I  the  intensity  of  the  current, 
T  the  coefficient  of  torsion  and  ^  the  twist  necessary  to  bring  the 
needle  back  to  zero.    Then,  apart  from  unnecessary  constants, 

I  u  +  r  ^=0;  -(p^Ixi  I  T (1) 

Again,  in  case  of  deflection  ^'  in  a  magnetic  field  of  intensity  ^paral* 
lei  to  the  coils, 

I  u  cos  9>'+T9>'+jBr  w'  sin  v>'=0. 

Supposing  the  deflections  very  small, 

V>'=I  w/(t+  Hu') (2) 

Now,  in  an  incidental  adjustment  I  found  9>=4'35;  9>'=4*00.    Hence, 

T    _400 

.  In  other  words,  the  magnetic  resistance  is  about  one-tenth  the  tor- 
sional resistance  to  deflection  by  current.  IN'ow,  inasmuch  as  deflections 
are  used  only  to  correct  the  torsion  value,  which  is  increased  or  decreased 
in  single  degrees,  the  effect  of  magnetic  resistance  is  quite  negligible.  In 
measuring  lOOo,  ^=4.35,  and  the  correction  must  be  less  than  '6.  Hence 
the  magnetic  resistance  is  less  than  *00,  or  less  than  1*5  per  cent  off. 
But  inasmuch  as  the  apparatus  is  primarily  intended  for  temperatures 
greater  than  350^,  where  v>  >20o,  it  follows  that  the  magnetic  resistance 
is  usually  quite  negligible.  A  little  care  in  the  magnetization  of  the 
needle  will  produce  the  astatic  condition  much  more  fully  than  was  done 
in  the  above  experiment.  The  same  relations  apply  for  finer  fibers, 
where  twists  are  larger. 

A  few  examples  of  the  deflection  D  for  lOOo  at  the  hot  junction,  in 
case  of  a  thick  platinum  fiber  (diameter  .0055  centimeter),  and  variety 
of  dift'erent  magnetic  fields  may  be  added. 


Factor. 

D 

■803 

7-235 

7-235 

3-45 

7-324 

7319 

3  08 

7-290 

7-270 

3-402 

7-440 

7-437 

7-484 

Kemarks. 


SStrong  field.  Magnetic  sero obtained  by  aataaizing  magnet. 

SAatatic  needle.    Fiducial  xero  obtaimnl  by  twisting. 

SAatatic  needle.    Colla  in  ita  plane. 

r Aatatic  needle,  kept  in  the  plane  of  the  c<»ila  bv  twiated 
^    fiber. 
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It  follows  finally  that  in  the  above  iustriirncut  thermoelectiomotive 
force  is  expressed  only  in  terms  of  the  torsion  of  a  platinum  fiber,  sup- 
posing the  needles  to  be  so  tempered  and  magnetized  as  not  to  change 
their  magnetic  permanence.  Hence  thermoelectromotive  forces  are  not 
only  expressed  in  terms  of  a  fixed  standard  and  therefore  comparable 
with  each  other  after  the  lapse  of  time,  but  the  range  of  measurment  is 
enormous.  Any  temperature  between  lOO^  and  the  intensest  white  heat 
may  be  measured  without  further  adjustment.  These  desiderata,  added 
to  the  convenience  of  manipulation,  and  the  strength  of  the  histrument 
against  wear  and  tear,  constitute  the  advantages  of  the  galvanometer 
described. 

In  the  practical  form  of  this  apparatus  the  torsion  circle  need  not  be 
more  than  6  inches  in  diameter,  accurately  divided  into  degrees.  The 
alidade  should  be  provided  with  a  lens.  A  silk  fiber  suspension  may 
be  put  in  the  ease  xy^  so  that  the  needle  may  at  any  time  be  unhitched 
from  the  platinum  fiber,  and  attached  to  the  silk  fiber.  A  magnetic 
position  of  equilibrium  parallel  to  the  coils  is  thus  easily  obtained. 

Inasmuch  as  both  the  internal  resistance  of  the  coils,  the  magnetic 
movement  of  the  needles  and  the  elasticity  of  the  platinum  fiber  change 
with  temperature,  the  torsion  galvanometer  has  a  notable  temperature 
coefficient.  This,  however,  is  determined  at  once  by  me^isuring  the 
same  temperature  (hot  junction)  at  two  different  temperatures  of  the 
galvanometer.  The  boiling  point  of  mercury  is  a  convenient  datum  for 
this  puri>ose.  Changes  of  temperature  at  the  galvanometer  are  to  be 
guarded  against  by  placing  a  thermometer  in  the  case. 

7.  Cold  junction. — From  what  has  been  stated,  if  D  be  the  amount  of 
torsion  corresponding  in  a  given  instrument  to  the  temperatures  T  and 
t  of  the  junctions  of  the  given  thermocouple, 

i>=a  (T— f.)+&  (T^— f^) (1) 

Again  \(  d=a  (t—20)+b  (f»— 20^) (2) 

1)20=  D+d=a  {T—20)+b  (T^— 202) (3) 

Hence  a  small  table  corresponding  to  equation  (2)  is  to  be  computed, 
from  which  the  value  of  d  for  each  value  of  t  between  lO^  and  35^  may 
be  taken.  A  short  preliminary  calibration  suffices  for  this  purpose. 
In  this  way  the  observer  may  at  once  deduce  Dm  from  D,  where  D^  is  a 
function  of  T  the  temi)erature  of  the  hot  junction  only. 

By  aid  of  the  boiling  points  of  water  (lOO^),  mercury  (357^),  sulphur 
(4480),  cadmium  (780^),  zinc  (930O),  bismuth  (l,500O),  the  quantity  Dio 
may  then  be  graphically  constructed  as  a  function  of  T,  and  the  points 
between  consecutive  boiling  points  filled  in  by  equation  similar  to  (1). 

From  a  chart  of  this  kind  the  temperature  T,  corre8i)onding  to  any 
degree  of  twist  1)20,  may  be  taken  with  facility. 

OBSERVATIONS. 

8.  Mercury. — In  the  above  apparatus  the  normal  boiling  jwint  of 
mercury  is  sharply  determinable;  but  there  is  considerable  difficulty  in 
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determiuiug  the  low-pressure  boiling  poiuts.  Unless  the  heat  be  regu- 
lated to  a  nii^ety  the  lower  hiyers  boil  under  the  pressure  otthe  upper 
layers.  Again,  since  the  agitiition  of  the  liquid  nearly  ceases  in  ap 
proximate  vacuo,  a  flame  of  moderate  intensity  presupposed,  the  rate 
of  evajmration  is  returded  in  relatively  greater  degree.  In  the  case  of 
a  liquid  of  small  specific  heat,  films  of  which  do  not  adhere  readily  to 
glass,  it  is  therefore  to  bo  suspected  that  both  liquid  and  vapor  will  be 
superheated.  On  the  other  hand,  if  the  flame  of  the  burner  be  intensi- 
fied so  as  to  produce  violent  ebullition  at  low  pressures,  the  liquid  can 
be  superheated  to  such  an  ext(»nt  that  its  direct  radiation  on  the  junc- 
tion of  the  thermocouple  may  heat  it  as  much  as  10°  above  the  boiling 
l)oint. 

Accordingly  I  was  not  surprised  that  the  temperatures  obtained  in 
the  static  method  by  Kegnault,  Ilagen,  Hertz,  Ramsay  and  Young* 
are  as  a  rule  below  the  corresponding  boiling  points  of  the  present 
dynamic  method.  Jt  is  only  by  taking  great  pains  in  the  adjustment 
of  burner  and  apparatus  that  my  temperatures  began  to  coincide  with 
those  of  Kegnault.  But  this  nice  adjustment  introduces  arbitrary  con- 
ditions ;  hence  low  pressure  mercury  boiling  points  are  to  be  rejected.  At 
high  pressures  the  unsatisfactory  circumstances  mentioned  fall  away; 
and  the  rate  at  which  boiling  point  changes  with  pressure  is  enor- 
mously smaller. 

In  the  following  tables,  1  and  2, 1  give  instances  of  my  results.  The 
data  of  Table  1  were  obtained  at  an  earlier  date,  before  I  became  aware 
of  the  grave  difficulties  encountered.  T  is  the  boiling  point  for  the 
pressure  P,  in  centimeters  of  mercury : 

Table  1. — Boiling  pointu  of  mercury  (superheated) 


p 

T 

cm. 

T 

r 

cm. 

T 

cm. 

1 

OC.       . 

°C. 

44-2 

330 

•5 

194 

0.3 

198 

37-5 

325 

6-4 

256 

0.3 

184 

17-5 

290     1 

12  0 

2><0 

0.1 

183 

10 

195    , 

25-2 

310 

0  7 

190     i 

47-6 

336 

0-5 

17« 

76.2 

356 

13-3 

279 

'2 

199 

24-4 

304 

1 

In  the  following  table  are  later  results,  obtained  with  great  care,  rel- 
ative to  the  conditions  stated  at  the  outset  of  the  present  paragraph. 
The  agreement  with  liegnault's  data  is  very  much  better,  but  the  tem- 
peratures are  still  high,  particularly  in  the  region  of  low  pressure  (cf. 
Fig.  2).    D20J  the  twist  corresponding  to  T,  has  been  added,  to  show  the 


'  Raninay  and  Yoang;  Jour.  Cliem.  Soo.,toI.  49,  p.  37,  1887;  Landolt  auil  Roernatdn's  tables,  p.  58, 
Bi'rlin,  Julius  Spriuj^er,  188J.  I  may  advert  in  passing  to  n  discusRiou  between  Messrs.  Ramsay  and 
Yuung  and  Rahlbanm.  Th(^  former,  corroborating  Regnault's  law,  maintain  that  vapor  tensions, 
whether  obtained  by  Htaticor  dynamic  mode  of  measoremeut,  are  identical.  Kahlbaum  believes  that 
he  has  found  a  ditTen^ncc.    Cf.  Doibmtter,  vol.  19, 1886,  p.  485;  ibid.,  vol.  11,  1887,  pp.  88,  430. 
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delicacy  of  the  apparatus,  PI.  II,  p.  14.    Twist  is  expressed  iu  degrees 


of  arc : 


Tablk  2,~  Boiling  liointa  of  mercury  (superheated). 

P 

8-10 

T 

P 

!>«. 

T 

•1 

164 

•2 

8-40 

168 

-2 

8  10 

164 

-3 

8 '28 

166 

-2 

8-11 

165 

•5 

8-49 

170 

2-6 

11-43 

216 

2-0 

10-84 

208 

2-7 

U-58 

218 

2-3 

11-25 

214 

2-7 

11-62 

219 

5  2 

12-93 

239 

4-5 

12-22 

228 

9  9 

14-98 

270 

4-6 

12-23 

229 

9-8 

14-87 

268 

12-6 

15-44 

276 

17-2 

16  24 

288 

12-5 

15*48 

276 

17-4 

16-23 

288 

20-7 

16-90 

207 

31-5 

18  07 

313 

20^ 

16  05 

298 

31-8 

18-10 

314 

20  4 

17-75 

308 

60-3 

19  09 

335 

29-4 

17-74 

308 

50-5 

19-74 

335 

47  3 

19  58 

334 

76-43 

21-484 

358 

48-0 

19  65 

335 

48*5 

19-75 

336 

76-43 

21-323 

357 

9.  Sulphur.— The  behavior  of  sulphur  is  peculiar.  On  removing  the 
pressure  to  about  l®"",  the  substance  soon  passes  into  the  treacle  state, 
and  the  full  ebullition  observed  under  atmospheric  and  other  pressures 
changes  into  a  sticky  frothing. 

Exact  temperature  data  can  not,  therefore,  here  be  expected.  The  fol- 
lowing table  (3)  is  an  example  of  the  earlier  results  obtained : 


Table  3.— 

Boiling  points  of  sulphur. 

P 

T 

P     '      T 

I 

P      i       T 

1 

cm. 
•0 
•0 

2-4 

218 
205    1 
-263 

em.         °C. 

4-8          298 

7  0    !      816 

11-2          337 

• 
cm. 
21-2 
39-8 
76-0 

374 
410 
448 

The  following  table  contains  results  of  a  later  date,  obtained  by  ta>k- 
ing  great  care  in  guarding  against  superheating: 

Table  4. — Boiling  points  of  sulphur. 


p 

26-57 

T 

428 

r 

RegfUtuU. 

P 

4  06 

Dfo 

r 



295 

T 
RegttauU. 

55  36 

429 

16-80 

305 

55  41 
54-75 
48  30 

'26-59 
26-49 
25-87 

429 
427 
420 

429 
428 
422 

30-69 

23-65 

389 

396 

47-78 

25-04 

416 

421 

30  -70 

2:) -65 

389 

396 

37-59 

24-51 

402 

407 

13-01 

20-18 

342 

354 

37  -57 

24-39 

309 

407 

12-93 

20-18 

342 

354 

28-67 

23-44 

386 

393 

5-61 

17-28 

302 

317 

28-80 

23  51 

387 

394 

5*91 

17  51 

305 

320 

20-68 

22-23 

370 

376 

6  14 

17  62 

306 

321 

20-70 

22-25 

370 

376 

3-21> 

15  55 

278 

295 

14-37 

20-76 

349 

358 

3-44 

15-51 

277 

297 

14-49 

20-73 

348 

359 

•75 

10-76 

206 

252 

11  15 

19  66 

355 

346 

1-06 

11  33 

215 

*200 

11*25 

19-77 

336 

347 

1-39 

11-85 

223 

*266 

6  11 

18-05 

313 

321 

1  67 

11-21 

228 

•275 

6-35 

18-20 

315 

323 

75-84 

27-976 

446 

448 

6-56 

18-80 

316 

324 

75-87 

27-999 

448 

448 

*  Sulphur  sttoky. 
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These  results  agree  fairly  well  with  those  of  the  earlier  table.  I  have 
added  the  values  of  T,  exterpolated  graphically  from  Regnault's  data, 
by  aid  of  the  Dupr^-Bertraud  equation.    (Cf.  §  14.) 

Log  2>=19vl0740— 4684-49/^-3-40483  log  f?,  which  holds  between 
^=663  and  ^=843  absolute  degrees  centigrade^  It  will  be  seen  by 
comparison  of  my  values  with  the  data  predicted  by  this  formula  that 
it  is  much  in  error  at  low  pressures.  The  divergence  is  largest  in  the 
neighborhood  of  11*^"',  and  is  here  greater  than  10^. 

10.  Zinc. — The  following  table  contains  data  of  four  sets  of  experi- 
ments for  zinc.  The  first  of  these  were  mivde  in  the  glass  tube  (Fig.  1) 
at  low  pressures.  Although  in  this  case  there  was  considerable  volatili- 
zation, I  did  not  observe  any  ebullition.  In  the  table,  the  result  marked 
•  is  the  only  datum  of  this  work  inserted.  Change  of  temperature  with 
pressure  was  not  very  obvious. 

The  remaining  data  of  this  part  of  the  table  are  legitimate.  The 
criterion  of  a  boiling  point  is  change  of  temperature  with  pressure.  In 
the  second  and  third  parts  of  the  table  I  aimed  at  great.er  accuracy. 
Each  of  the  values  given  is  a  mean  of  two  or  thre^  distinct  measure- 
ments; t  refers  to  a  low  position,  f  to  a  high  position  of  the  thermocouple 
in  the  central  tube  (see  Fig.  2). 

Table  5. — BoiUny  points  of  zinc. 


p 

1 
T 

P 

1 
T 

P 

T 

em. 

0(7 

em. 

oC 

1 

em. 

oc 

10 

-582 

4-2 

710 

2  6 

675 

4-0 

71» 

3  5 

699 

6-7 

731 

6-5 

732 
f57 

2-8 

684  ' 

15-8 

792 

9-6 

6-2 

736  1 

:  26-4 

833 

10  l 

772 

:   9-9 

758 

1  37-5 

864 

15-6 

785 

16  0 

802 

1  47-3 

884 

27  I 

837 

1  26  4 

838 

57-0 

904 

34-5 

857 

36-8 

863 

65-4 

916 

42-5 

873 

47-7 

884  ; 

,  77  1 

933 

53-5 

897 

55-7 

900 

1 

76-4 

933 

65-3 
77-3 

914 
1928 

• 

77-3 

;922 

11.  Cadmium. — The  first  part  of  Table  6  contains  results  obtained 
in  a  glass  tube.  Ebullition  in  vacuum  was  obvious.  But  inasmuch  as 
the  limit  of  the  power  of  the  ring  burner  was  not  much  above  500°, 
the  remaining  thermal  data  are  too  low. 

Th^  experiments  of  the  second  and  third  parts  of  this  table  were 
wade  in  the  porcelain  crucible.  They  are  legitimate,  change  of  tem- 
perature taking  place  with  every  change  of  pressure.  I  was  unable  to 
make  the  crucible  satisfactorily  tight,  so  that  mean  values  of  fluctuat- 
ing pressure  hiid  to  be  made  use  of.  Again  cadmium  is  more  easily 
superheated  than  zinc;  so  that  the  present  temperatures  are  probably 
high. 


'Icora|Hited  tho  inferior  prolongation  of  tbe  carve  and  plotted  tlie  resulto.    From  the  chart  th^, 
'vqypflA  of  T  were  taken  to  a  high  degree  of  aconraoy. 
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A  repetition  of  the  experiment  failed  in  consequence  of  breakage  of 
the  crucible.  It  is  interesting  to  note  here  that  if  zinc  boils  at  930^, 
cadmium  will  boil  at  a  temperature  not  much  below  780o. 

Table  6. — Boiling  paints  of  cadmium. 


p 

T 

P 

T 

^0. 

P 
em. 

T 

em. 

oC. 

em. 

°a 

•00 

444 

2-2 

549 

6-3 

606 

2-75 

526 

2-5 

552 

8-4 

622 

6-25 

549 

2-6 

565 

22-6 

686 

7-70 

562 

3-2 

574 

27-4 

704 

7-5 

620 

34-2 

722 

10-5 

639 

51-0 

752 

15-7 

667 

56-3 

760 

18-9 

681 

63-6 

770 

26-2 

702 

65-6 

772 

29-2 

706 

75-5 

786 

35-5 

724   , 

75-5 

788 

i  38  1 

729  , 

75-5 

781 

i  48*9 

745 

1 

i  51-7 

750   1 

:  62-4 

760   ' 

64-4 

766   ! 

65-6 

766 

75-6 

772 

75-6 

770   ! 

1 

75-6 

774   i 

1 

• 

12,  Bismuth. — Table  7  contains  results  for  bismuth.  In  the  first  part 
of  the  table  temperature  does  not  change  with  pressure,  hence  a  boil- 
ing point  is  not  reached.  In  the  second  part  of  the  table  temperature 
certainly  oscillates  with  pressure,  hence  the  temperature  corre8i)ond- 
ing  to  the  lower  values  of  pressure  (3  to  4  cm.)  are  boiling  points. 
The  temperatures  corresponding  to  the  higher  values  of  pressure  (9  to 
10  cm.)  are  below  the  corresponding  boiling  points,  for  I  found  that  on 
further  increasing  pressure,  the  temperature  did,  not  increase.  These 
temperatures  are  therefore  at  the  Umit  of  the  hciiting  .power  of  the 
fiimace.  At  least  five  minutes  must'  be  allowed  for  each  observation. 
The  top  of  the  crucible,  moreover,  should  be  filled  with  asbestos,  to 
diminish  loss  of  heat  by  radiation. 

Table  7. — Boiling  points  of  bismuth. 


P. 

T. 

em. 

°C. 

2-6 

1152 

5-8 

1164 

2-6 

1165 

8  1 

1182 

8-8 

1186 

2-7 

1183 

9-8 

1194 

2-4 

1186 

i 

P. 


0m, 
3-2 


8 
9 
3 
3 
4 
8 


3-9 
3-4 


0 
3 
4 
9 
3 
3 
9 
3 
4 


T. 


°0. 

1199 

1211 

1207 

1206 

1222 

1215 

1247 

1213 

1204 

1236 

1907 

1217 

1260 

1206 

1221 

1258 

1215 

1233 


Keinarks. 


I  —    _- 


Flanio  iutonsiflfMl.    B.  P.  criteriuu  satisfied. 


Umit  (if  th«  heating  power  of  the  burner. 
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13,  Remarks, — In  the  above  tables,  1  to  7,  the  criterion  of  boiling  point 
has  therefore  been  change  of  temperature  with  pressure.  When  this 
was  not  observed,  the  data  were  rejected.  The  method  of  obtaining 
low  boiling  points  from  the  liquid  is  doubtless  objectionable,  because 
of  the  liability  to  superheating.  In  special  measurements  made  with 
zinc,*  however,  I  found  that  the  error  thus  introduced  is  negligible. 
There  seems  to  be  less  superheating  in  case  of  metals  and  high  temper- 
atures, supposing  the  temperature  of  the  environment  to  be  reasonably 
near  the  boiling  point  (lOQo  or  200°  above  it).  In  case  of  bismuth  and 
metals  of  higher  boiling  points,  the  difficulties  of  experiment  are  such 
that  I  do  not  think  a  low  pressure  vapor  bath  is  feasible. 

In  regard  to  the  crucible  used,  I  may  remark  that  experimentation 
will  be  much  fa^iilitated  by  using  tubular  forms  made  in  a  single  piece. 
In  this  case  the  trouble  experienced  in  calking  the  joint  of  Figure  1 
will  be  obviated.  The  metal,  previously  granulated,  may  easily  be  in- 
troduced through  the  tube  d.  In  this  case  I  have  no  doubt  that  very 
high  vacua  at  white  heat  will  be  attainable.  It  is  advisable,  moreover, 
when  very  high  temperatures  are  to  be  reached,  to  place  the  crucible 
and  lid  wholly  within  the  furnace,  allowing  only  a  narrow  tube  to  pro- 
ject out  of  it. 

INFERENCES. 

14.  Available  equations, — Equations  for  expressing  vapor  tension  in 
terms  of  temperature  have  been  invented  in  great  number,  and  among 
them  the  simple  form  of  Magnus  and  the  more  elaborate  exponential 
devised  by  Biot  and  used  by  Regnault  are  given  in  most  text  books. 
A  remarkably  close  fitting  exponential  is  investigated  and  tested  by 
Bertrand.'-'  Quite  recently  M.  Ch.  Antoine  ^  has  proposed  and  applied  a 
new  form.  Following  the  early  suggestions  of  Bertrand  ^  and  of  J.  J. 
Thomson,  *  I  have  used  the  equation  of  Dupr6,* 

\ogp=zA  —  B  I  e--G\oge (1) 

inasmuch  as  J.  J.  Thomson  has  given  it  an  independent  interpretation. 
The  meaning  of  the  equation  is  clearer  in  the  difif'erential  form: 

dp  lde=^--p  (C/e—B/  6^) (2) 

or 

d^/^P=y  iJ(ijfB)(f (^) 

with  reference  to  which  it  is  to  be  observed  that  C  /Bisa  small  quan- 
tity (about  1/1000). 

>  Bull.  U.  S.  Geol.  Snrvoy,  No.  54,  p.  109. 

'Bortrand:  Thermo  dynamiqae,  pp.  154  to  162,  PatIh,  G.iiithier-Villars.  1887. 

sCh.  Aiitoino:  C.  R.,  CYII,  p.  081,  1888;  ibid.,  pp.  778,  836,  1888. 

*  Bertrand :  htc.  cit.  p.  90  to  102. 

*J.  J.  Tlioniflon:  Applications  of  dynamics,  etc.,  p.  158,  Macnlllan,  1888. 

*Dapr6:  Th^rie  m6caniqne  de  la  chalear,  pp.  96  to  110,  Paris,  Uaotbiers-ViUars,  1800. 
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15.  Constants  computed. — Applying  equation  (1)  to  the  results  of  the 
tables  1  to  7, 1  found  the  following  set  of  values  by  direct  computa- 
tion: 

Taiile  8. — Constanta.     A,  B,  C,  rariable. 


Motal. 


Mercnry . 
Snlphor. . 
Caamiam 

Zinc 

Bismuth . 


B 


+  3-583 
— 35»e9 
—30-567 
+42-265 
+24-774 


+3084 
—  366-1 
+  1391 
M1435 
+13405 


—  11371 
—13-066 
-11-180 
+10022 
+  4-763 


These  results  are  grossly  irregular,  even  as  to  sign.  This  might  have 
been  expected.  To  get  comparable  values  for  constants  the  observa- 
tions in  case  of  complex  equations  must  either  be  very  fine  or  in  great 
number.  Other  direct  methods  gave  similarly  irregular  constants, 
which  need  not  be  entered  here.    Kothing  can  be  learned  from  them. 

Bearing  in  mind,  therefore,  that  it  is  my  object  to  detect  possible 
relations,  and  that  my  high-temperature  boiling  points  are  necessarily 
somewhat  crude,  I  will  facilitate  preliminary  computation  by  observing 
that  in  Dupr^'s  data  the  prevailing  value  of  A  is  nearly  20.  Putting 
A =20  the  following  set  of  constants  were  obtained,  in  which,  of  course, 
there  is  greater  degree  of  uniformity.  Water  has  been  added  from 
Dupr6: 

Table  9. — Constants.     B  and  C,  variable. 


Sabtttance. 


Water .• 

Mercury 

Snlphnr 

Coaniiam 

Zinc 

Bismuth 


20-324 

20 

20 

20 

20 

20 


n 


2795 
4345 
4370 
7467 
8433 
12561 


3-868 
4013 
4-217 
3-643 
3-603 
3-456 


The  results  of  this  table  are  encouraging.  From  an  inspection  of 
the  constants  I  was  led  to  suspect  better  Jigreeineut  in  making  C  con- 
stant and  A  variable.  This  step  is  further  suggested  by  assuming, 
conformably  with  the  indications  of  table  9,  that  for  any  two  sub- 
stances, S  and  S%  the  boiling  points,  0  and  (^',  corresponding  to  a  given 
pressure, 2?,  will  follow  the  relation  B  I  B'=o  j  r/'=.M,  where  n  is  constant, 
for  the  given  pair  of  substances.  This  virtually  postulates  a  funda- 
mental equation  of  the  form  (1)  from  which  all  others  are  derived  by 
substitution,  as  follows: 

logi>=A-B/^- C  log  ^ (1) 

^A—nB/ne—G  log  n  ^+0  log  n 
.     =  A '  -  B  7^ '  -  0  log  ^ ' (4) 

The  constants  of  Table  10  are  obtained  by  supposing  C  to  be  constant 
for  all  the  substances.  As  to  the  choice  of  a  value,  I  noticed  that  the 
mean  C  of  Table  9  is  almost  identical  with  Dupre's  C  for  water.  Hence 
it  was  chosen* 
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Tablk  10. — Constants  A  and  B,  variable. 


A                   Ji 

0 

Water 

19  -324              2795 
19  029              4396 

19  -776              4458 
20-63                7443 

20  -98                8619 
21 -51              12862 

3-868 
8-868 
3-868 
3-868 
3-868 
3-868 

Mercury 

Sulphur 

Caiuuium 

Zinc 

Bismuth 

The  constants  might  be  much  improved  by  successive  trials;  but  fur- 
ther work  would  be  wasted. 

16,  Oraphio  representation, — In  order  to  clearly  exhibit  the  point  of 
view  I  have  taken,  it  will  be  necessary  to  plot  these  results  graphically. 
This  is  done  in  Plate  III,  in  which  the  abscissae  are  pressures  in  centi- 
metres of  mercury  and  the  ordinates  boiling  jwints  in  degrees  centi- 
grade. 

Tlie  curves  passed  through  the  observations  are  computed  for  the 
constants  of  Table  8.  Some  points  computed  by  Table  9  are  marked; 
points  computed  by  Table  10  are  also  marked.  The  agreement  of  ob- 
served and  computed  results  is  quite  within  the  errors  of  observation, 
as  will  at  once  be  evident  from  an  inspection  of  the  chart.  In  case  of 
mercury  I  have  added  the  vapor  tension  results  of  Regnault,  showing 
that  they  are  uniformly  lower  than  the  present  data.  The  reasons  have 
already  been  given  in  §  8. 

The  results  i'or  bismuth  are  particularly  interesting.  Unfortunately 
it  was  impossible  for  me  to  cfilk  the  crucible  tight  enough,  in  order 
that  the  low-pressure  boiling  point  of  bismuth  might  overlap  the  nor- 
mal boiling  point  of  zinc,  which  limits  the  calibration  interval  of  the 
thermo-couple.  The  chart  shows  that  the  int<erval  of  extrapolation  is 
about  270^.  This  makes  the  bismuth  results  less  certain.  For  this 
reason,  perhaps,  the  normal  boiling  point  of  bismuth,  as  deduced  by 
Groshans's  principle  is  too  high,  being  1550o.  Carnelley  and  Williams,* 
using  a  calorimetric  method,  obtained  only  1450°  as  their  maximum 
value.  It  is  probable,  however,  that  the  radiation  error's  in  Carnelley 
and  Williams's  experiments  would  tend  to  make  their  data  too  low; 
nor  have  they  any  sure  criterion  that  ebullition  had  actually  set  in. 
In  experiments  of  my  own,*  using  a  Fletcher  furnace  with  three  blast 
burners,  I  signally  failed  to  boil  bismuth  in  a  number  of  trials.  The 
boiling-x)oint  criterion  in  the  present  results  is  beautifully  exhibited: 
When  pressure  increases  the  group  of  i>oint8  B  on  the  chart  pass  into 
the  group  of  points  A;  hence  the  group  B  are  boiling  points.  When 
pressure  increases  further  the  group  A  does  not  increase  in  tempera- 
ture; hence  group  A  are  not  boiling  points,  but  merely  indicate  the 
maximum  heating  power  of  the  furnace. 

17.  ConcluHion. — I  am  perfectly  aware  that  the  method  pursued 
above,  in  endeavoring  to  reach  perspicuous  results,  is  forced.    Ber- 

I  Cumclley  and  WiULims,  Jourii.  Cliom.  Soc.,  London,  vol.  35,  1879,  p.  565. 
*BulLU.&O.S.,  K6.&4, pp.  116-118. 124. 
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traiul  computes  the  constautsof  Dupre-s  formula  for  10  substances,  and 
shows  it«  admirable  agreement  with  the  observed  data  throughout. 
But  the  constants  in  such  a  case  vary  largely :  A  between  4  and  21 
(pressures  being  expressed  in  centimeters  of  mercury);  0  between— 9 
and  +  5.  In  any  such  groujjing  of  A)nstants  as  I  have  attemjited,  the 
agreement  of  the  formula  would  therefore  be  lost.  It  is  worthy  of  re- 
mark, however,  that  in  10  out  of  the  16  substances  A  lies  between  15 
and  21'5,  and  in  one-half  of  the  substances  C  lies  between  3*2  and  4-2. 

When,  however,  the  errors  left  in  any  attempt  to  giouj)  the  con- 
stants are  considered,  not  so  much  with  reference  to  the  small  range  of 
temperatures  of  a  single  substance,  but  rather  with  regard  to  the  rela- 
tively enormous  range  of  temperatures  exhibited  by  these  phenomena 
as  a  whole,  and  by  a  diagram,  such  as  V\.  Ill,  for  instance,  then  the  er- 
rors in  question  assume  much  smaller  importa)ice.  In  the  above  pages 
I  have  presumed  to  believe  that  at  the  outset  the  wide  temperature 
comparison  is  the  one  which  ought  first  to  be  made,  and  some  funda- 
mental relation  applicable  to  the  whole  range  of  temperature  investi- 
gated. After  this  has  been  done,  the  said  rehation  may  then  be  modified 
to  suit  the  individual  and  exceptional  case. 

I  can  state  this  more  clearly  as  follows:  Groshans's  derivation  of  his 
principle  is  sufficiently  simple;  for,  if  vapors  have  identical  coefficients 
of  expansion,  1/273,  say,  and  their  densities  be  expressed  relatively  to 
the  density  at  tlie  normal  boiling  point  in  each  case,  then  the  ratio 
of  absolute  boiling  temperatures  corresponding  to  any  two  given  pres- 
sures will  be  the  same  for  all  vapors.  This  inference  is  incorrect  just 
in  proportion  as  the  api)lication  made  of  the  Boyle-Charles  law  is 
incorrect. 

However,  Dupr6  in  deriving  his  forinula  makes  virtually  the  same 
assumption.^  Again,  J.  J.  Thomson^  introduces  Boyle's  law  into  the 
mean  value  of  the  Lagrangian  function  investigated  for  the  present 
phenomena.  Inasmu<»li,  however,  as  the  forms  of  two  arbitrary  func- 
tions have  here  to  be  determined  by  experiment,  the  insertion  of  feoyle's 
law  suffices  Thomson's  purposes.  Following  the  model  of  his  Mork,  I 
hoped  to  find  some  suggestion  as  to  the  modification  of  Dupre's  equa- 
tion, such  that  it  may  be  the  outcome  of  an  original  type  for  all  sub- 
stances, by  inserting  Van  der  Waals's  law,/>=i?0/(t?— fc)— «/r-,  instead 
of  Boyle's  law  into  the  proper  term.  It  seemed  plausible  that  ])uinx5\s 
•equation  could  thus  be  corrected  by  aid  of  constants,  the  molecular 
interpretation  of  which  has  already  been  given  by  Van  der  Waals. 
Performing  the  operations,  I  find,  rigorously, 

-wiiere  a  and  b  are  Van  der  Waals's  constants.  This  equation,  though 
capable  of  simplification,  essentially  involves  C,  and  is  therefore  not 
suggestive. 

>  Bertrand :  loc.  oil.,  p.  101 .  *  Tbomaon :  loc  cit.,  p.  158. 
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CHAPTER   II. 

THE    CONTRACTION    OF    MOLTEN    IGNEOUS    ROCK    ON    PASSING 

FROM   LIQUID   TO   SOLID. 

INTRODUCTORY. 

IH,  The  rock. — The  following  volmne  measurements  were  made  for 
Mr.  Clarence  King,  on  a  sample  of  diabase  which  he  furnished.  The 
object  thus  far  is  to  develop  the  general  character  of  the  expansion 
]>henomenon,  and  for  this  reason  a  fusible  rock,  without  action  on  hot 
platinum,  was  selected.  In  future  researclies,  graded  rock  magmas, 
passing  from  extreme  acid  to  extreme  basic,  will  be  operated  on. 

19,  Literature. — The  importan(?e  of  tlie  question  is  well  known,  but  a 
literary  discussion  is  superfluous  here,  since  Prof.  F.  Niess*,  of  Hohen- 
heim,  not  long  ago  made  a  careful  survey  of  all  that  has  been  done  on 
the  subject.  The  reader  desiring  specific  information  is  referred  to  this 
interesting  pamphlet.  '^  Es  ist  fein  durch  Contraste  buntes  Bild,''  says 
Prof.  Niess  (loc.  cit.,  p. 36),  ^'  welches  in  der  vorstehenden  Oitatenlese  dem 
Leser  zu  entrollen  war,  und  aus  dem  Wirrwarr  entgegengesetzter  Au- 
sichten  heben  sich  nur  zwei  Korper:  Wisniuth  und  Eisen,  heraus,  iiber 
welche  man  wohl  mit  absoluter  Sicherheit  die  Acten  als  geschlossen 
bezeichnen  kann,  und  zwar  in  dem  Sinne,  dass  fiir  sie  die  Ausdehnung 
im  Momente  der  Verfertigung  als  zweifellos  bewiesen  gelteu  kann.  Die 
iibrigen  Metalle  stehen  noch  im  Streit,und  fiir  sie  gilt  das  Gleiche  was 
wir  fiir  die  kiinstlichen  Silicate  zu  fordern  batten  •  •  •>'  Kow,  iron, 
in  virtue  of  the  occurrence  of  recalescence  (Gore,  Barrett),  is  scarcely  a 
fair  substance  to  operate  upon,  and  it  heightens  the  confusion  to  find 
that  l^of.  Niess,  after  carefully  weighing  all  the  evidence  in  hand,  is 
obliged  to  conclude  that  rocks  expand  on  solidifying. 

The  present  experiments  show  beyond  question,  I  think,  that  at  least 
for  diabase  this  is  not  true.  I  find  that  this  rock  not  only  cx)ntract8 
between  3.5  to  4  per  cent  on  solidifying,  but  that  such  solidification  is 
sharp  and  only  apparently  continuous,  and  that  the  fusion  behavior 
throughout  is  quite  normal  in  character.  Hence  with  certain  pre- 
cautions which  I  shall  specify  in  the  course  of  this  paper,  §21,  the 
volume  thermodynamic  relations  which  I  deduced  by  acting  on  organic 
bodies  may  be  applied  to  rock  magmas. 

20.  Effect  of  f union  {polymerism). — The  rock  after  fusion  is  changed 
to  a  compact  bla^k  obsidian  and  quite  loses  its  characteristic  structure. 
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iNieM:  "Ueber  dan  Verlialten  dor  Silicate,  etc.;'*  Programm  xitr  70.    Jahresfeier  d.  k.  Wiirtemb. 

londw.  Aoademie.    Stuttirui,  E.  Koch.  1889. 
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It  was  therefore  important  to  examine  the  volume  relations  of  this 
change  preliminarily.  This  is  done  in  Table  11,  where  the  densities 
obtained  with  lumps  of  the  rock  (mass  ilf ),  at  the  temperature  /,  are 
given,  J  being  the  density  before,  J'  after,  fusion. 

Table  11. — Density,  J,  of  Ihe  diahiise,  before  and  aftrr  fusion.      Massive  pieces  {not 

ground), 

A.— BEFOBE  FUSION. 


Sample 
No. 

M 

22^8060 
45-3054 
54  -7208 
60-4040 

t 

D 

m 

d 

A 

A~A' 

Remarks. 

A 

I 

II 

III 

IV 

25 
21 
21 
21 

I 

3  0161 
3  0181 
3  0136 
8*0235 

1 

1 

B— AFTEU  FUSION. 


I 

II 

III 

60  0330 
33  -7659 
29  0777 

21 
10 
10 

3-5013 
3-5406 

11-1686 
11  -2712 

21  -021 
(21  -00) 

2  -7018 
2  -7447 
2-7045 


SFuse*!  ill  clay  cruci- 
ble.   Lump  broken 
out  when  cold. 
•000 

-103      5  Fasecl    in    a   plati- 
( num  crucible. 


The  rock  was  fused  both  in  clay  and  in  platinum  crucibles.  In  the 
latter  case  the  density  d  of  the  known  mass  m  of  the  platinum  crucible 
had  been  previously  determined,  and  D  denotes  the  observed  density 
of  molten  rock  and  crucible  together  after  fusion.  In  the  case  where  a 
clay  crucible  was  used,  this  was  broken  away  from  the  glass  within 
and  the  density  of  the  solid  lump  (glass)  then  mea^siured  directly. 

A  few  small  air  bubble  cavities  were  visible  on  the  fresh  fractured 
surface  of  the  glass,  due,  I  presume,  to  the  possibility  thai  most  rocks, 
like  most  organic  liquids,  hold  gases  in  solution,  which  separate  on 
solidification.  At  some  other  time  I  will  make  sharp  vacuum  measure- 
ments of  the  density  of  ground  powders  both  of  the  rock  and  of  the 
glass,  but  I  do  not  believe  the  results  of  Table  1  will  be  seriously 
changed  by  such  a  test. 

From  Table  1  it  appears  that  the  mean  density  of  the  original  rock  is 
3'0178.  That  of  the  glass  affcer  fusion  is  2-717,  showing  that  the  result 
of  fusion  has  been  a  volume  increment  of  10  per  cent.  This  remarkable 
behavior  is  not  new  nor  isolated.  Kiess  (1.  c,  p.  47),  quoting  from  Zir- 
kel's  Lehrbuch,  shows  even  more  remarkable  volume  changes  of  the 
same  nature  in  garnet,  grossularite,  vesuvianite,  adularite,  orthoclase, 
augite;  but  I  doubt  whether  the  great  imi)ortance  of  this  behavior  Las 
been  sufficiently  emphasized.  Suffice  it  to  indicate  here  that  it  makes 
an  enormous  difference  into  what  product  the  magma  is  to  be  conceived 
as  being  solidified,  and  that  throughout  this  paper  the  molten  rock  solid- 
ifies into  an  obsidian.    I  am  really  only  determining,  therefore,  those 
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volume  clianges  wliicli  lie  at  the  margin,  as  it  were,  of  the  more  pro- 
fouud  but  chemically  structural  volume  change,  which  latter  may  be 
reasonably  conceived  as  producible  by  pressure  alone  under  conditions 
of  nearly  stationary  (high)  temperature. 

I  may  add  in  parsing  that,  from  the  magnitude  of  the  chemical  change, 
I  shall  carry  my  work  on  the  effect  of  pressure  on  chemical  equilibrium 
of  solids  and  liquids  and  on  the  solution  behavior  "solid-liquid''  into 
greater  detail  than  I  have  hitherto  attempted.^ 

APPARATUS. 

21,  Te^nperature  measurement — In  work  of  this  kind,  an  apparatus 
for  the  accurate  measurement  of  high  temperatureTis  the  fundamental 
consideration.  I  may,  however,  dismiss  this  subject  briefly  here,  since 
I  discussed  it  elaborately  in  Bulletin  Ko.  54,  U.  S.  Geologiciil  Survey, 
The  temperature  measurements  of  this  paper  were  made  with  thermo- 
couples of  platinum  and  platinum  with  20  per  cent  of  iridium,  andtliey 
had  been  frequently  calibrated  by  aid  of  the  porcelain  air  thermometer 
within  an  interval  of  1100^  and  tested  for  freedom  from  anomalies  be- 
yond that  interval.  Reference  to  the  bulletin  cited  will  show  how 
thoroughly  reliable  this  thermocouple  is.  Inasmuch  as  the  process 
consists  in  expressing  thermoelectric  force  by  aid  of  a  zero  method  in 
terms  of  a  given  Latifner  Clark  cell,  the  temperature  apparatus  is  ol 
the  same  order  of  constancy  as  to  time  as  the  standard  cell. 

In  order  to  find,  however,  how  far  this  work  was  trustworthy  sifter 
a  lapse  of  more  than  four  years  since  it  was  done,  I  made  fresh  check 
measurements  of  the  boiling  points  of  mercury  and  of  zinc.  The  latter 
need  only  be  cited  here.  My  original  datum  of  the  boiling  point  of  zinc 
exi)ressed  as  thermoelectric  force  for  the  couples  under  consideration 
was  e-io  =  11,074  microvolts,  the  cold  junction  being  at  20^  C.  The  new 
experiments  referred  to  gave  me  data  as  follows : 

Hiorovolta. 

Thermocouplo  No.  35 Co  =  11, 168 

No.  36 =11,127 

No.  39 =11,116 

No.  40 =11,136 

Mean =11,137 

agreeing  very  closely  with  two  subsequent,  specially  careftil  measure- 
ments, viz: 

Microvolta^ 

No.  36 Cio  =  ll,131 

No.  39 =11,134 

Thus  the  difference  of  values  new  and  old  is  only  60  microvolts  about 
i  per  cent  as  regards  electromotive  force,  corresponding  to  some- 
thing over  40  at  lOOO^.    In  view  of  the  excessive  use  and  abuse  to 

>  Am.  Journal,  toI.  37,  p.  .'iai,  18^-  ibid.,  vol.  38,  p.  4a8,  1883;  ibid.,  vol.  40.  p.  219,  1890;  ibid.,  vol. 
41,  p.  110, 1801;  ibid.,  vol.  42.  p.  46  ot  seq.,  1891 ;  Phil.  Mag.,  (5),  vol.  31.  p.  0.  1801. 
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which  the  couples  ha<l  been  ]n\t  in  the  inejiiitiine,  this  result  is  iu  itself 
gratifying. 

Eudoavoring  to  find,  however,  where  this  discrepaHcy  was  to  be 
sought,  I  also  made  fresh  comi)arisoiis  between  the  Latimer  Clark 
standard  and  a  normal  Daniell  of  my  own  (bulletin  cited,  p.  100),  iu 
which  the  two  cells  are  separate  and  only  joined  (with  zinc  sulphate 
sohition)  during  the  time  of  use.  Supposing  the  Latimer  Clark  cell  to 
have  remained  constant  the  succession  of  following  values  was  found: 

March,         1886,  20^  C,  L.  C,  c  =  1 -435  '  Daniell,  c  =  1 -138 

August,        1887, 28^^  C,  1  -435  1  -139 

September,  1891,  27-^  C,  1  435  1  -147 

If,  therefore,  instead  of  regarding  the  L.  C.  cell  cx)nstant,  I  had  as- 
sumed the  Daniell  as  constant',  the  thermoelectric  difference  for  the 
int^rv^al  of  four  years  would  be  wiped  out.  Now  my  L.  C.  cells  were 
made  by  me  in  1883,  when  less  was  known  about  the  subject  than  is  now 
available  '.  I  conclude  therefore  that  the  discrepancy  is  very  prob- 
ably in  the  standard  cell  employed  and  that  my  thermo<»ouples  have 
remained  absolutely  constant. 

Apart  from  this,  the  new  standardization  by  aid  of  the  boiling  i^oint 
of  zinc  fixes  the  scale  irrespective  of  surmises  or  hypotheses,  assum- 
ing that  zinc  boils  at  930o. 

J2J2,  General  disposition  of  apparatuH. — This  it?  given  iu  PL  IV,  on  a 
scale  of  J,  where  figures  1  and  3  form  a  sectional  elevation  showing  the 
parts  chiefly  with  i^eference  to  their  vertical  height,  and  figure  2  a  sec- 
tional plan  in  which  the  part«  are  represented  with  reference  to  the 
horizontal. 

The  molten  rock  ZZ  contained  in  a  long  cylindrical  platinum  tube, 
largely  surrounded  by  a  tube  of  fire  clay,  FF^  is  fixed  vertically  in  a 
long  cylindrical  furnace,  J)D  LL,  The  heat  is  furnished  by  six  burners, 
BBj  fed  by  gas  and  an  air  blast  laden,  if  need  be,  with  oxygen.  These 
burners  are  placed  at  equal  intervals  along  the  vertical,  three  on  one  side 
and  three  on  the  other  (PI.  IV,  Fig.  2),  and  set  like  a  force  couple  so 
as  to  surround  the  platinum  tube  with  a  whirlwind  of  fiame.  Suitable 
holes  are  cut  in  the  walls  of  the  furnace  for  symmetrical  insertion  of 
the  insulat^^d  t  hermocouples,  T,  and  also  at  Sj  for  fixing  the  sight  tubes, 
A,  Bear  the  top  and  the  bottom  of  the  furnace.  Parts  of  the  envelopes 
of  the  platinum  tube  are  cut  away,  so  that  its  upper  and  lower  end  can 
be  seen  in  the  telescope  of  an  external  cathetomet43r.  Thus  theexpau- 
sion  of  the  platinum  tube  is  measured  directly.  A  vertical  micrometer, 
KM^  PI.  IV,  I'igs.  3  and  4,  insulated  so  as  to  admit  of  electrical  indica- 
tions of  contact,  furnishes  a  means  of  tracing  the  apparent  expansion 
of  the  rock  ZZ. 

In  principle  the  operations  are  so  to  be  conducted  that  under  the 
conditions  of  slow  cooling  the  magma  may  be  relatively  much  less 


*  Our  laboratory  affbrds  uo  raoana  for  the  direct  nieasnrement  of  electroinotivo  force. 

*See  Lord  Ragleigli  in  Phil.  Trans.,  June,  1884,  and  Jan.,  1886;  also  Carhart,  Am.  J.  S<4.,  Nov.,  1K84. 
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viscous  than  the  ])rjw;tically  rigid  ])1atiiinni  envelope  tlirougliout  the 
work. 

The  furnace  stauds  on  a  massive  iron  base  perforated  with  eight  holes, 
into  which  vertical  iron  uprights  are  screwed,  syni metrically  surrounding 
the  furnace  and  at  a  distance  of  1  or  5  centimeters  from  its  circumference. 
Only  one  of  these  is  indicated,  in  i)art,  at  (?(?,  in  PI.  IV,  Fig.  3,  the 
rest  with  otlier  subsidiary  parts  being  omitted  to  avoid  confusing  the 
figure.  Two  of  these  uprights  hold  the  vertical  micrometer,  two  others 
hold  the  burners  in  place.  To  the  fifth  the  sight  tubes  are  adjustably 
attached,  to  the  sixth  the  thermocouple  insulators  are  clamped  exte- 
riorly to  the  furnace,  and  the  remaining  two  fix  the  clay  holders  H^  H^ 
by  which  the  tube  FF  is  adjusted  vertically.  All  of  these  uprights  are 
hoUow,  and  a  currentof  water  continually  circulates  through  them  with 
suflficient  rapidity  to  issue  finally  still  cold  to  the  touch.  In  this  way 
the  observer  is  able  to  move  and  change  the  accessories  of  the  furnace 
with  comfort  even  when  the  temperature  within  is  maintained  at  1500^. 
A  single  stream  of  water  is  sufficient,  the  ends  of  the  ui)rights  being 
joined  by  rubber  tubing,  and  this  same  current  additionally  flows 
through  the  screen  A'A"  of  the  vertical  micrometer  and  the  high  vertical 
screen  of  the  cathetometer. 

23.  The  furnace, — It  should  be  added  to  the  remarks  made  in  the  pre- 
ceding i)arngraph  that  all  the  burners  ii,  J5,  PI.  IV,  are  fed  by  the  same 
amount  of  gas  and  air  by  properly  branching  the  large  supply  tubes.  A 
graduated  stop  cock  is  at  hand  for  regulating  the  supply  of  ga«  to  a 
nicety,  whereas  the  air  blast  need  not  be  regulated.  Hence  the  furnace 
is  fed  with  a  mixture  of  gas  and  air,  and  temperatures  from  IGOO^  to  400^ 
m»y  be  obtained  by  simply  making  the  influx  richer  or  poorer  in  illumi- 
nating gas.  Burner  constructions  suitable  for  this  purpose  are  given 
in  Bulletin  No.  54,  p.  182.  For  higher  temi)eratares  the  blast  may  be 
made  richer  in  oxygen,  but  I  have  thus  far  had  no  need  of  doing  this. 

The  produ(;ts  of  combustion  are  carried  oft'  by  the  two  oblique  tubes 
Ey  Fj  in  the  lid  LL,  Note  that  the  water  screen  bends  around  the  ver- 
tical micrometer  in  such  a  way  that  flames  issuing  from  F  can  do  no 
injury.  The  central  narrow  hole  in  the  lid  X,  through  which  the  end 
piece  dd  of  the  micrometer  passes,  is  closed  by  a  free  plate  of  fire  clay 
nun  perforated  so  as  to  surround  dd  loosely. 

The  blast  was  furnished  by  a  pair  of  large-sized  Fletcher  bellows, 
each  with  three  sheetsof  rubber  above  the  reservoir.  These  bellows  were 
set  so  as  to  form  a  double  acting  pump,  and  actuated  by  aid  of  a  short 
crank  on  the  axle  of  a  small  gas  engine.  The  blast  pressure  so  ob- 
tained is  considerable,  a  requisite  in  the  above  instances.  It  can  be 
regulfit^d  by  lengthening  or  shortening  the  crank,  whereby  the  arc 
of  reciprocal  motion  of  the  bellows  is  increased,  the  fre^piency  remain- 
ing unaltered.  The  eftiux  pipes  of  both  bellows  discharge  into  a  com- 
mon ga  ;  2)ipe  leading  to  the  furnace. 

In  order  to  obtsiin  greater  constancy  of  temperature  and  increase  the 
high  temi)eratare  efficiency  of  the  furnace  at  the  same  time,  it  is  es- 
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seutial  to  jacket  the  furnace,  Z>i),  and  lid,  LL^  externally  with  a  coating 
of  asbestos  fully  ^  inch  or  more  thick.  I  noted  that  in  these  eases  the 
clay  parts  of  tlie  furnace  became  red  hot  throughout,  whereas  the  un- 
covered furnace  is  not  much  above  400*=^  externally.  This  indicates  a 
smaller  loss  by  radiation  in  the  former  case. 

24.  Fusion  tube. — The  platinum  tube  holding  the  molten  rock,  ZZ, 
PL  IV,  was  25  centimeters  long  and  1'5  centimeters  in  diameter,  with 
walls  about  '02  centimeter  thick.  It  was  drawn  a«  accurately  cylindri- 
cal as  possible,  and  the  bottom  was  plane  and  at  right  angles  to  the  axis. 
To  protect  this  tube  from  gases  and  to  keep  it  from  bulging  in  conse- 
quence of  the  pressure  of  rock  within,  the  platinum  tube  is  surrounded 
by  a  fire-clay  tube,  PI.  IV,  FF^  Figs.  1  and  6,  fitting  loosely.  Care  must 
be  taken  to  allow  for  shrinkage.  Thus  a  fresh  clay  tube,  after  about  two 
hours  heating  at  1500o  shrank  from  a  length  of  25'4  centimeters  to  24*6 
centimeters,  i.  e.,  -8  centimeter  or  more  than  3  per  cent.  This  shrinkage 
is  permanent  and  uniform  in  all  directions,  and  is  not,  therefore,  due 
to  viscous  sagging;  after  its  full  value  has  been  reached,  moreover,  it 
ceases  and  the  tube  expansion  is  then  normal.  If  properly  sustained 
in  the  furnace  the  clay  tube  FF  does  not  bend  or  warp.  The  holders, 
which  I  found  very  serviceable  for  this  purpose,  are  shown  at  i/,  JI,  in 
PI.  IV,  Figs.  1,  2,  and  7.  They  are  made  of  fire  clay  and  held  in  posi- 
tion by  suitable  clamps  on  the  outside  of  the  furnace  (not  shown).  In 
this  way  the  fusion  tube  is  to  some  extent  adjustable. 

The  bottom  of  the  tube,  FF,  is  additionally  fixed  by  aid  of  a  perfor- 
ated fire-clay  ring,  CO,  Figs.  1  and  5,  which  embra<^i's  ])oth  the  tube,  FF, 
and  a  projection  in  the  furnace,  0. 

25.  Thermocouples. — ^These  are  three  in  number  and  inserted  through 
the  walls  of  the  furnace,  DD,  Plate  IV,  in  the  positions  given  at  T,  in 
Figures  1  and  2.  But  Figs.  6  and  8  give  a  fuller  account  of  the  adjust- 
ment. The  tube,  FFj  is  laterally  perforated  with  three  pairs  of  fine  holes, 
^,  t,  tj  corresponding  to  the  two  canals  in  the  insulatx)r,  TT.  The  wires 
of  the  thermocouple  are  then  threaded  through  t,  and  the  insulator  in 
such  a  way  that  the  junction  lies  in  a  small  cavity  at  <,  immediately  in 
contact  with  the  platinum  fusion  tube.  A  hole  is  cut  in  the  tube,  FF^ 
opposite  t  (see  PI.  IV,  Fig.  8)  and  a  similar  one  in  the  opposite  wall  of  the 
furnace  to  facilitate  these  operations,  the  i^iatinum  tube  being  for  the 
time  removed.  The  advantage  gained  in  this  way  is  two-fold,  since  in 
the  first  x^lace  no  part  of  tUe  wires,  of  the  couple  are  directly  su^rrojujidiodi 
with  flame,  and  titor^  iis;  no  dsaag^r  of  an  ajecktentiiL  Qontia^t  o^  t^f!^(^ 
wires  on  the  outside  of  the  tube,,  J^:.  l^  is.  known  that  i^  tih^-  pres?. 
ence  of  oodrbon  there  is  dtoger^of  passing  silicon  into  t|he  platinum^, 
making  the  metal  relatively  fusible.  Now,  even  if  the  hot  gases  o£  the, 
furnace  are  ceducing,  they  are  to  some  extent  stagnant  in  the  insulating 
tubes,  whereas  iu.  the  flame  they  are  constantly  renewed.  This  I  at- 
tribute to  the  protecting  effeot  of  the  insulators. 

The  cold  junctions  of  the  thermocouples  terminate  in  three  yairs  of 
mercury  troughs,  insulated  byljard  rubber,  and  submer^edLiAj  Oib^t^Ii  of 
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petroleum.  With  these  trouglis  the  teriniuals  of  the  zero  method,  §  21, 
are  connected  at  pleasure,  so  that  the  temperatures  at  the  top,  middle, 
and  bottom  of  the  fusion  tube  are  easily  determined.  Data  are  given 
in  full  below. 

26.  Sight  tubes. — It  has  been  stated,  §  22,  that  the  increase  of  length 
of  the  platinum  fusion  tube,  ZZj  is  to  be  measured  directly.  For  this 
purpose  Grunow's  excellent  eathetometer  is  placed  on.  a  suitable  pier  on 
the  outside  of  the  furnace,  so  that  the  prism  of  the  instrument  is  only 
about  50  centimetres  off  from  the  platinum  tube.  To  obviate  the  hurt- 
ful effect  of  radiation,  however,  a  tall,  flat  water  screen,  30  centimetres 
broad,  70  centimetres  long,  and  1  centimetres  thick,  and  movable  on  a 
slide,  is  placed  between  furnace  and  eathetometer.  Slots  closed  by 
plate  glass  are  cut  through  the  screen  to  correspond  to  the  two  i)osi- 
tions  of  the  telescope,  and  the  furnace  walls,  i>D,  are  similarly  perfor- 
ated, at  8j  above  and  below  (see  PI.  IV,  Figs.  1  and  2),  so  that  the  ends 
of  the  platinum  tube  may  be  seen.  The  top  of  the  latter  projects  above 
FF;  but  this  tube  and  the  ring,  CC,  are  perforated  at  0,  as  shown  in 
Figs.  1, 5,  and  6.  When  the  ftirnace  is  red  hot  within,  the  end  planes  or 
lines  stand  out  very  sharply  against  the  red-hot  clay  background,  in 
consequence  of  a  difference  in  the  emissive  iK)wer  of  the  metal  and  the 
clay,  and  hence  the  measurement  is  possible  with  the  necessary  degree 
of  accuracy. 

It  is  essential,  however,  to  prevent  the  escape  of  flame  and  gas  at  /S, 
and  this  may  be  done  by  closing  these  holes  with  sight  tubes  (only 
one  of  which  is  shown,  A)  of  porcelain  and  about  15  centimeters  long. 
The  outer  end  of  these  is  ground  off  square  and  a  plate  of  plate  glass, 
by  held  against  it  by  aid  of  the  clamping  device,  aa.  Surrounding 
the  porcelain  tube,  A,  with  a  layer  of  asbestos,  and  cutting  a  thread  on 
the  inner  face  of  the  brass  ring,  a,  the  latter  may  be  screwed  on  to  the 
soft  asbestos,  and  then  serve  to  secure  an  iron  ring  by  aid  of  two  ma- 
chine screws,  as  shown.  The  iron  ring  holds  the  glass  plate,  6,  in 
place.  This  joint  should  be  well  made,  for  if  there  is  an  escape  of  hot 
gases  here,  the  glass  is  apt  to  break,  though  I  have  had  no  serious 
accident  of  this  kind.  At  first,  drops  of  water  collect  on  6,  but  they 
disappear  as  the  temperature  rises. 

27.  Vertical  micrometer, — Figs.  3  and  4,  PI.  IV,  give  a  full  account  of 
this  instrument,  both  of  which  are  sectional  elevations  at  right  angles 
to  each  other.  A  good  millimeter  screw,  iiA*,  plays  easily  through  the 
massive  block  of  brass,  PP,  and  tlie  fixed  lock  nut,  gg^  and  I  is  the  ver- 
tical millimeter  scale  whereby  the  motion  of  tlie  graduated  head  is 
registered.  The  block,  FFy  is  bolted  down  to  the  thick  bridge  of  brass, 
NN'j  by  means  of  the  screws  E,  JK,  and  the  counter  plate  UU.  The 
ends  of  XN  are  provided  with  sleeves,  ppj  and  a  clamp  screw  itf,  so 
that  the  whole  micrometer  may  slide  up  or  down,  or  be  clamped  in  any 
vertical  position  on  the  uprights,  one  of  which  is  indicated  at  QQ. 

It  has  been  stated  that  the  registration  of  the  micrometer  is  to  be 
electric^  and  hence  the  screw,  Kk^  must  be  insulated.    This  is  done  by 
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surrounding  the  screws  /?,  R^  with  a  hiyer  w,  n,  of  hard  rubber,  from 
which  the  ends  ahme  project,  and  insuhiting  the  phite,  PI\  and  the 
counter  phite  of  brass  UUj  by  interi)Osed  sheets  of  hard  rubber  Jjj  tt, 
and  the  washers  g,  q. 

In  order  to  provide  for  a  certain  amount  of  horizontal  a^ljustnient  of 
the  micrometer,  sufficiently  wide  slots  are  cut  in  the  brass  bridge  NN, 
(see  figures)  whereby  the  phite,  PP,  may  be  shitted  about  1  centimetre 
in  any  direction  and  then  chimped  in  i)osition. 

In  view  of  the  heat  which  continually  rises  from  the  furnace,  a  V- 
shaped  screen,  XXj  through  which  water  rapidly  circulates,  nearly  en- 
velopes the  micrometer  below.  Water  enters  and  issues  through  tubes 
Faud  Y  at  diagonally  opposite  corners  of  the  top  of  A'A'.  Iimsmuch 
as  the  micrometer  screw,  iCA*,  passes  through  a  narrow  hole  in  the  bot- 
tom of  XXy  this  screen  must  also  be  capable  of  lateral  adjustment,  and 
this  is  easily  accomplished  by  aid  of  two  vertical  screw  hangers  /«,  A, 
soldered  to  A'X  below  and  passing  through  wide  slots  in  ^^V,  to  which 
they  are  seemed  in  any  horizontal  or  vertical  position  by  suitably 
flanged  nuts  above  and  below  NJN'.  'Thus  it  is  seen  that  the  microme- 
ter and  its  water-screen  slide  as  a  single  piece  along  the  upright  QQj 
an  arrangement  which  greatly  facilitates  the  final  adjustment.  Q  and 
Yare  connected  by  a  sufficient  length  of  rubber  tube,  as  is  merely  in- 
dicated in  the  figure.    There  is  a  like  connection  on  the  other  side. 

Finally,  the  end  of  Kk  is  prolonged  by  a  straight  cylindrical  tube  of 
platinum  dd,  which  may  be  fixed  to  the  steel  rod  k  by  aid  of  the  clamp 
e  in  any  position  along  the  vertical.  This  tube  dd  fits  the  rod  k 
snugly,  and  should  it  become  bent  or  warped  by  accidents,  a  special 
steel  rod  is  provided  by  means  of  which  it  may  easily  be  straightened 
again. 

The  lower  end  of  d  is  clearly  visible  in  the  telescope  of  the  cathetom- 
eter  through  the  sight  tube  A.  On  being  screwed  down  it  enters  the 
fusion  tube  ZZ  axially,  supposing  the  micrometer  and  fusion  tube  to 
have  been  properly  fixed  in  position.  In  how  far  this  has  been  done 
can  always  be  seen  by  temporarily  removing  one  of  the  efflux  pipes  J^, 
PI.  IV,  Fig.  4,  when  the  end  of  the  fusion  tube  and  the  motion  at  the  lower 
end  of  d  is  visible  to  the  eye.  On  actuating  the  micrometer  head  of 
Kk,  the  lower  end  of  d  should  show  but  slight  lateral  motion  in  the 
telescope.  Usually  the  tube  d  becomes  coated  with  an  enamel  of 
molten  rock,  but  this  is  of  no  consequence,  since  the  increase  of  length 

is  noted  in  the  measurements. 

« 

JiiS.  Telephonic  regiHtration. — Since  it  is  the  object  to  find  how  far  the 
meniscus  of  molten  rock  ZZ^  PI.  IV,  lies  below  the  plane  of  the  top  of 
the  fusion  tube,  the  moment  of  contact  of  ZZ  and  d  is  best  registered 
electrically.  So  long  as  the  interior  of  the  furnace  is  red  hot,  the  rock 
is  a  good  electric  conductor.  Hence,  if  a  current  be  passed  into  the 
screw  A'A*,  at  the  clamp  screw  /,  PI.  IV,  Fig.  ;5,  it  will  issue  at  the  bottom 
at  the  chimp  screw  c,  PI.  IV,  Fig.  1,  provided,  of  course,  c  be  electrically 
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connected  with  tlie  bottom  of  the  fusion  tube.  This  is  easily  done  by 
placing  the  fusion  tube  on  a  plate  of  platinum  above  (?,  and  connecting 
this  with  c  by  means  of  a  platinum  wire,  as  is  indicated  in  the  figure. 

It  is,  however,  very  convenient  to  register  the  contact  of  ZZ  and  d 
t43lephonically,  and  this  may  be  easily  done  by  using  the  intermittent 
current  of  a  small  inductor  like  that  of  Kohlrausch.  Contiict  then 
evokes  a  loud  roar  in  the  telephone,  and  the  observer's  attention  is 
not  further  distracted.  The  adjustment  is  quite  delicate,  and  if  the 
glass  ZZ  bo  sticky,  the  drawing  out  of  a  thread  is  indicated  by  a  grad- 
ual cessation  of  the  noise  in  the  telephone,  etc.  In  fact,  the  character 
of  the  fusion  may  be  pretty  well  inferred  in  this  way.  The  instrulment 
is  available  almost  as  far  as  400<^,  at  which  time,  however,  the  iiirnace 
is  dark,  and  cathctometric  measurement  is  no  longer  possible. 

Care-  should  be  takeu  to  secure  small  sparking  distances,  for  this 
quantity  will  vary  with  the  temperature  of  the  gas  in  the  furnace. 

If  the  expa-nsiou  of  the  rock  be  known,  and  the  tube  dd  sunk  deeply 
into  the  mass,  it  is  clear  that  the  i)resent  method  admits  of  a  measure- 
ment of  the  relation  of  electric  resistance  and  temperature.  I  mention 
this,  believing  that  a  suitable  method  for  temperature  measurement 
may  be  thus  available. 

Elsewhere '  I  have  already  speculated  on  the  character  of  the  changes 
of  electrolytic  resistance  referred  to  temperature.  Should  a  hyberbolic 
law  indeed  apply,  high-temperature  measurement  would  be  effectually 
l)romoted. 

METHOD   OF  MEASUREMENT. 

29,  ComecHtive  adjufiimenU. — ^Thus  far  it  has  be<3n  my  object  to  study 
the  contraction  of  rock  only.  For  this  purpose  the  graduated  faucet  is 
turned  on  full  and  the  funuico  fired  as  far  as  1,400^  or  1,500'=>,  when  the 
first  measurements  are  taken.  With  this  end  in  view  the  length  of  the 
fusion  tube  is  first  accurately  measured  by  the  cathetometer  observa- 
tions at  the  bottom  and  the  top.  The  telescope  is  then  left  adjusted  for 
the  top  and  the  vertical  micrometer  (centrally  adjusted)  screwed  down 
until  its  lowest  i>oint  is  just  in  contact  with  the  crosshairs.  After  thisthe 
micrometer  is  further  screwed  down  until  the  telephone  registers  a  con- 
tact between  the  meniscus  of  the  molten  rock  and  the  platinum  microm- 
eter tube.  The  difference  of  rejulings  gives  the  depth  of  the  meniscus 
below  the  top  plane  of  the  fusion  tube.  I  usually  repeated  this  measure- 
ment three  times  and  then  raised  the  micrometer  screw  again. 

Thereui>ou  the*,  temperature  measurements  were  made  by  connecting 
the  terminals  of  the  zero  methwl  consecutively  with  the  upi;)er,  the  mid- 
dle, and  the  lower  thermo(^ouple. 

Finally  the  cathetometer  measurement**  of  the  length  of  the  fusion 
tube  and  the  micromet-er  measurement  for  depth  of  menis<nis  were  again 
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repeated,  the  latter  three  times.  Properly  uniform  heating  presupposed, 
it  was  permissible  to  regard  the  mean  of  the  two  sets  of  length  measure- 
ments as  coincident  with  the  intermediate  temperature  measurement. 

This  done,  I  usually  waited  ten  or  fifteen  minutes  to  make  another 
complete  measurement  under  better  conditions  of  constant  temperature. 

The  graduated  stopcock  was  then  partially  ch)sed  by  a  proper  frac- 
tional amount,  and  after  waiting  fifteen  minutes  or  more  the  same 
measuring  operations  were  gone  through  with  as  before. 

This  I  continued  until  the  slag  became  sticky  and  solidification  immi- 
nent, when  longer  waiting  and  greater  slowness  in  changing  the  tem- 
perature is  essential.  Fortunately  the  observer  can  note  the  state  of 
things  very  accurately ;  for  when  the  point  of  solidification  is  approached 
a  thread  of  the  magma  is  drawn  out  of  the  fusion  tube  by  the  ascending 
micrometer  tube  until  it  breaks  to  form  a  rounded  coating  on  the  end 
of  the  tube.  As  temperature  decreases,  even  by  small  amounts,  the 
time  that  it  takes  to  break  and  round  off  increases  until  finally  this 
pulling  out  of  a  thread  ceases  and  the  enamel  on  the  end  of  the  microm- 
eter tube  does  not  change  its  form,  being  solid.  It  is  at  this  lioint 
(1,0950)  that  the  marked  contraction  of  the  molten  mass  in  the  tube 
occurs. 

Having  waited  long  enough  for  the  lowest  position  of  the  meniscus, 
temperature  may  then  be  varied  in  larger  steps  again. 

When  the  inside  of  the  furnace  has  become  dark,  measurement  is  no 
longer  possible.  I  then  allowed  the  whole  arrangement  to  cool  over 
night,  and  the  next  morning  determined  both  the  depth  of  the  solid 
meniscus  by  ordinary  contact  micrometric  measurement,  as  well  as  by 
filling  the  top  of  the  tube  with  water,  and  computing  its  bulk.  This 
gives  me  my  fiducial  or  normal  volume. 

To  fill  the  fusion  tube  with  rock  at  the  outset  of  the  work  is  a  tedious 
operation.  The  material  is  added  gradually  in  coarse  grains,  in  pro- 
portion as  the  charge  melts  down,  and  after  the  tube  is  full  some  time 
must  be  allowed  to  insure  the  escape  of  air  bubbles.  Inasmuch  as  the 
fusion  tube  can  at  first  be  easily  slipped  out  of  its  cla>'  envelope,  it  is 
well  to  pack  it  as  full  of  rock  as  possible  before  heating  it. 

30.  Computation, — Let  the  linear  expansion  of  the  platinum  fusion 
tube  be  given  by  Z=/o  (^+f{t) )?  where  I  and  l^  are  the  lengths  at  t  de- 
grees centigrade  and  at  zero,  respectively,  and  where  f(t)  is  a  function 
of  temperature.  Let  X  and  X^  be  the  depths  of  the  meniscus  below  the 
plane  of  the  top  of  the  fusion  tube,  and  v  and  v^  the  volume  of  the  in- 
closed molten  magma,  at  t  degrees  centigrade  and  zero,  respectively. 
Then  if  (1  +/(f )  f  is  nearly  enough  equal  to  1  +  df{t) ;  if  the  expansion 
constants  of  both  platinum  tubes  be  the  same;  and  if  in  consideration 
of  the  small  motion  of  the  micrometer  tube  and  the  high  temperature 
in  the  furnace,  the  air  temperature  above  and  outside  of  the  furnace  be 
nearly  enough  equal  to  zero,  since  t?t/t?o  =  (lo-^)  (1  +/(<)  Yl{k—X^), 

(1) K-t?o)/l?o=3/(0+(^o->i)  (l  +  3/(^)  )l{lo-K). 
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Here  Sf(t)  is  directly  given  after  each  observation  as  {h-Q/hj  or  it 
may  be  compute  by  some  smoothing  process  from  all  the  data  as  a 
whole. 

The  equation  therefore  gives  the  actual  expansion  of  the  rock  in 
terms  of  unit  of  volume  of  solid  rock  at  zero.  If  this  be  multiplied  by 
the  specific  volume  at  zero,  the  absolute  expansion  is  obtained. 

An  inspection  of  the  equation  shows  that  in  the  factor  Ao— A,  the 
micrometer  value  of  the  lengths  A  is  to  be  inserted  in  both  cases,  sup- 
posing the  contour  of  meniscus  to  remain  similar  to  itself;  whereas  in 
'o— Ao,  the  value  of  Ao  determined  from  bulk  measurements  of  the  space 
at  the  toi)  of  the  cold  tube  is  suitable,  since  the  tube  is  squared  off 
below. 

With  this  it  is  interesting  to  compare  the  results  to  be  obtained  in 
case  of  a  float.  If  A  be  the  height  of  the  column  of  magma;  h  the  sub- 
merged depth  of  the  cylindrical  float  or  bucket  with  flat  base;  and  if 
<yA=At— Ao,  dh:^h^ — hoj  <yt7=Vt— r©,  etc.,  for  the  temperatures  t  and  to 
respectively,  then 

where  6  H'm  the  rise  of  the  float  and  I  the  length  of  the  fusion  tube. 
From  this  equation  it  appears  at  once  that  the  float  shortens  the  effi- 
cient length  of  the  tube.  Moreover,  there  is  serious  difficulty  of  prop- 
erly determining  A  in  this  case.  Hence,  in  view  of  the  capillary  and 
other  errors  encountered  by  a  swimmer  in  a  viscous  liquid;  the  ease 
with  which  platinum  at  white  heat  welds  with  platinum  vitiating  the 
forms  of  both  tube  and  swimmer;  the  tendency  of  air  bubbles  to  accu- 
mulate around  the  latter  and  the  probable  utter  failure  of  this  method 
in  indicating  the  passage  from  liquid  to  solid,  induced  me  to  prefer  the 
other  method.  In  case  of  a  swimmer  the  observer  does  not  surely  know 
what  he  is  measuring.  * 

31.  Errors. — First  among  these  the  lack  of  uniform  temperature  from 
the  bottom  to  the  top  of  the  fusion  tube  may  be  mentioned.  Moreover, 
only  in  the  case  of  very  slow  changes  of  temperature  is  this  quantity  of 
like  value  from  the  axis  to  the  circumference  of  the  tube.  I  endeavored 
to  meet  these  conditions.  Moreover,  since  the  temperature  is  actually 
measured  at  three  points  along  a  vertical,  and  the  platinum  tube  is  sur- 
rounded by  the  relatively  nonconducting  clay  tube,  I  do  not  believe 
that  serious  discrepancy  can  here  be  apprehended.  Specific  inquiry 
will  be  made  in  the  next  paragraph  in  connection  with  the  data  obtained. 
Here  I  need  only  remark  that  it  is  unfortunate  that  the  tube  shows  a 
tendency  to  be  less  hot  at  the  top  than  at  the  bottom :  for  it  is  in  the 
interest  of  thoroughly  compsict  solidification  that  the  tube  cool  from 
below  upwai'd.  A  column  which  cools  first  at  the  top  is  put  into  a 
state  of  dilitational  strain  after  the  manner  of  a  Kupert  drop,  so  that 
vacuities  are  left  within  the  mass  and  the  solidification  contraction  is 
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obtained  too  small  in  value.  I  think  a  remedy  for  the  difficulty  in 
question  will  be  found  by  feeding  the  upper  burner  from  an  independent 
gas  supply. 

Indeed  I  have  frequently  noted  lateral  funnel-shaped  holes  several 
millimeters  in  diameter  and  as  much  as  1  centimeter  or  more  deep,  ter- 
minating in  the  smooth  surface  of  the  meniscus.  It  is  also  possible  that 
bubbles  congregate  under  the  surface  of  the  molten  magma,  without 
breaking  through  it,  giving  rise  to  these  cavities  in  the  cold  column.  I 
have  already  stated  that  the  ejection  of  gases  on  solidification  is  of 
very  common  occurrence. 

At  very  high  temperatures  (say  above  l,600O)  I  found  the  meniscus 
to  gradually  sink  in  depth  even  when  temperature  remained  constant 
or  rose  in  value,  §  33.  This  may  be  duo  to  the  escape  of  bubbles  in  the 
thin  liquid,  or  it  may  also  be  due  to  the  fact  that  the  tube  is  now  insuffi- 
ciently rigid  to  withstand  the  pressure  of  acolumn of  moltenrock  25  centi- 
meters high.  Examples  will  be  given  below,  from  which  it  appears  that 
the  meniscus,  caet.  par.,  does  actually  sink  from  day  to  day  conformably 
with  changes  of  length  of  the  platinum  tube.  I  suspect,  therefore,  that 
the  clay  tube  which  envelopes  the  fusion  tube,  besides  acting  favorably 
as  a  nonconductor,  contributes  to  the  high  temperature  rigidity  of  the 
system.  After  several  heatings  the  platinum  tube  can  no  longer  be 
removed  trom  the  clay  tube,  into  which  it  now  fits  tightly,  without 
breaking  the  latter. 

It  has  been  assumed  that  the  meniscus  remains  similar  in  form  at  all 
temperatures.  This  can  only  be  partially  true.  The  fused  rock  wets 
platinum  so  thoroughly,  however,  that  convex  forms  of  meniscus  need 
never  be  apprehended.  Indeed  there  is  a  tendency  to  flow  or  creep  into 
crevices.  After  solidification,  however,  the  meniscus  is  apt  to  be  drawn 
down  so  as  to  be  relatively  deep  near  its  center.  Here  is,  therefore,  an 
error  which  counteracts  the  tendency  to  dilitational  strain.  It  is  almost 
futile  to  make  allowance  for  these  discrepancies,  but  the  micrometri- 
cally  measured  depth  of  the  solid  meniscus  may  be  as  much  as  '2  centi- 
meter or  *3  centimeter  deeper  than  the  mean  surface  computed  from 
bulk. 

Although  too  much  reliance  must,  therefore,  not  be  placed  on  the 
behavior  of  the  solid  state,  yet  the  values  are  redeemed  from  the  char- 
acter of  mere  estimate,  because  the  expansion  of  the  platinum  and  its 
solid  glass  core  are  so  nearly  alike.  This  is  a  particularly  fortunate 
chance,  whereby  the  strains  imposed  on  both  the  metal  and  the  glass 
during  cooling  do  not  probably  exceed  the  limits  of  elasticity  of  either. 
(§§  33,  34  35.)  From  all  of  this  it  follows  that  the  cooling  of  the  furnace 
must  take  place  so  slowly  as  to  give  the  viscous  content  of  the  fusion 
tube  full  time  to  adjust  itself  free  from  strain.  Particularly  are  these 
precautions  ne<;essary  near  the  solidifying  point.  In  such  a  case  ex- 
periment shows  that  the  platinum  tube  is  not  dragged  along  apprecia- 
bly by  the  solidifying  magma,  and  the  results  retain  a  degree  of  trust 
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worthiness  much  beyond  what  was  to  be  anticipated,  even  in  the  solid 
state.  At  the  same  time  dilitational  strain  is  reduced  to  a  minimum. 
In  how  far  this  has  been  accomplished  satisfactorily  can  always  be  seen 
in  the  degree  of  uniform  contraction  of  the  platinum  tube. 

Another  serious  consideration  is  the  allowance  to  be  made  for  the  ex- 
pansion of  the  platinum  probe  dd  of  the  vertical  micrometer.  The 
expansion  as  estimated  above  is  too  small,  for  it  is  not  merely  the  amount 
by  which  the  probe  is  lowered  that  is  subject  to  expansion,  but  a  con- 
siderable length  of  metal  above  the  furnace  passes  from  a  lower  to  a 
higher  temperature.  Consecutive  values  for  the  depth  of  the  meniscus 
will  thus  differ  appreciably,  the  later  ones  being  larger  as  a  rule  than 
the  earlier  ones.  I  hope,  however,  in  the  future  to  obtain  an  estimate 
of  this  discrepancy  by  measuring  an  amount  of  thrust  through  the  sight 
tube  with  the  cathetometer,  and  comparing  this  value  with  the  corres- 
ponding value  to  be  read  off  on  the  vertical  micrometer.  I  have  thought 
of  making  the  micrometer  screw  hollow  and  providing  it  with  an  internal 
circulation  of  water;  but  this  would  be  dif&cult  to  accomplish. 

RESULTS. 

3J9.  Arrangement  of  the  tables. — In  the  following  tables  ?©  and  ro  denote 
the  length  and  radius  of  the  cold  platinum  fusion  tube,  and  >l'o  the  bulk 
value  (water  measurement)  of  the  mean  depth  of  the  meniscus,  the 
measurement  being  made  on  the  day  after  the  fusion  experiments.  The 
temi)eratures  at  the  bottom,  middle,  and  top  of  the  fusion  tube  are  given 
under  ^i,  ^27  ^3>  respectively,  and  0  is  their  mean  value,  observed  at  the 
time  given.  For  each  value  of  0  two  data  for  the  expansion  of  the  rock, 
the  volume  expansion  of  the  tube,  and  the  actual  expansion  dV/  Fi  of 
the  rock  are  given,  and  they  were  obtained  before  and  after  the  tem- 
perature measurement.  Here  V-Vo  is  abbreviated  dV  and  Vo  is  the 
volume  of  the  solid  rock  at  zero.  The  data  enclosed  in  parentheses 
show  that  in  this  case  the  value  applied  for  the  expansion  of  the  tube  is 
obtained  as  a  mean  result  of  all  the  measurements  made.  Otherwise 
the  value  direxjtly  observed  was  applied. 

33.  Contraction  of  diabase.  Tables. — ^The  results  of  my  first  series, 
being  of  inferior  accuracy,  will  be  omitted.  Table  12  contains  the 
results  for  the  second  series  of  experiments  made  on  October  18, 1891. 
Here,  too,  the  precaution  of  alternating  volume  measurements  with  the 
temperature  measurements  was  not  yet  applied  and  the  values  given 
are  less  nearly  coincident. 
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Table  12. — Contraction  of  diahase.   Second  series. 
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25 

• 
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•0276 
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•0138 
■0000 

75 

872 

100 

770 
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20 

•0000 

Next  day 

Taking  eac*li  of  the  three  values  of  6y/\\  at  1514o,  1544^,  1480o,it 
is  seen  that  the  members  of  each  set  successively  become  more  coinci- 
dent. Moreover,  the  sweep  downward  and  to  the  right  of  the  me^ins 
of  the  individual  values  of  6  V/  Y^  is  such  as  to  indicate  either  that 
the  Uibe  sagged  viscously  or  that  the  magma  ejected  bubbles  or 
changed  the  figure  of  its  meniscus.  It  seems  to  me  that  the  platinum 
tube  underwent  stretching  until  it  was  finally  restrained  by  the  clay 
tube  enveloping  it.  Bejecting  the  first  datum,  the  mean  volume  expan- 
sion of  the  liquid  is  •000050  per  degree,  a  value  which  agrees  very  well 
with  the  subsequent  work. 

The  passage  from  1202^  to  872^  is  abrupt,  indicating  that  a  melting 
point  has  been  passed.  Moreover,  the  wide  divergence  of  the  three 
data  for  6  Vj  F©  at  872o,  shows  that  the  cooling  took  place  far  too 
rapidly,  so  that  the  temperature  of  the  rock  must  have  been  much 
higher  than  the  thermocouples  indicate.  Finally  the  mean  volume  ex- 
pansion of  the  solid  magma  below  872o  is  about  -000020  per  degree,  a 
value  which  also  agrees  very  well  with  the  work  below. 

If  the  solidifying  point  of  the  magma  be  1095°  (the  value  found  in  §§ 
34,35)  then  the  contraction  on  solidifying  may  be  estimated  at3  per  cent. 
Thus  it  follows  with  certainty  that  diabase  contracts  on  solidification 
and  that  its  fusion  behavior  must  be  of  a  thoroughly  normal  type. 

The  amount  of  solidification  contraction  is,  however,  too  small  if  too 
rapid  cooling  actually  produces  a  strain  of  dilatation.  For  the  same 
reason  the  values  of  6  V/  Vo  for  the  liquid  state,  though  correct  in 
their  relations  to  each  other,  must  be  uniformly  too  small,  for  the  factor 
Vo  used  is  too  large.  All  this  is  i)roved  directly  by  the  next  two  tables, 
but  it  may  be  inferred  here  from  the  contraction  curve  of  the  platinum 
tube.  This  shows  reasonable  uniformity  of  contraction  as  far  as  900^^ 
after  which,  however,  there  is  a  break  to  much  smaller  rates  of  con- 
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traction,  showing  I  think  that  the  platinum  tnbe  baa  been  dragged 
along  by  the  too  rapidly  solidifying  inaguia. 

34.  Contraction  of  diabase.  Tables  and  chart, — The  data  of  my  third 
series  of  esperiineuts,  made  on  0<;tober  20,  1891,  are  given  in  table  13. 
The  precautionti  for  slow  cooling  were  fully  taken,  and  the  solidiflcatioD 
point  is  now  sharply  apparent. 

Tablb  13.— Conirflclion  o/  diaba$e.     Third  terUt. 


M«n 

^Apparent 
rock. 

Volumeei- 
'the  tBb*. 

^l^flc 

iV/V, 

■0811 

(■0809) 

.^.. 

1360 

mi 

iWT 

loej 
losa 

108» 

111)2 
1U» 

887 

13l« 

■0453 

■oaM 
(■oas*) 

'DB12 

(oeoB) 

(■OBIUI 

■07TO 
(  0711) 
■0772 

■o7oa 

(■070«) 
(-0700) 

■owo 
aeon 

(.0014) 

(.oaiO) 

■ffi 

MinuUi. 

LHuld. 
Liquid. 
Sticky. 

?Z5Jpi.t.. 

SoSSSSl^r-u. 
Solid. 

Solid 

Solid. 

IMO 

^ 

,s, 

(-0772) 

23 

11« 

-04M 

•am 

(■(UOD) 

(•07071 

53 

^^ 

■OJJB 

■0210 

■OWfl 

88 

(■00S7) 

im^ 

■001 J 

■wr.3 

(■O'JIffi) 

■0287 
(-0208) 

111 

» 

oooii 

■0003 

^u 

■■^iV" 

m 

tsa 

-■M04 
±•0000 

■ooei 

■0017 

■0079 

185 

a, 

■oooo 

■OWQ 



■0000 

N«ld.y 

Rock,' IMUI  actual  ei 
Kocki  expiuisloD  on  f 
Kovk.  iDum  Aiipareut 
Rock.iDBan  siipannt 


in,  liniiid.  1100°  —  1SOO°,  '0000110. 

11095°),  0390. 

leLoa,  Holid,  (fi  ~  loogo.  ooooool. 

I liou,  liquid,  1100°  — 1500°,  0000205. 

w  1000°,  oooo-^o. 

'6  1109=,  0000295. 


These  values  are  folly  represented  in  the  chart,  Plate  V,  where  the 
actaal  expansion  is  given  by  the  heavy  curve  dcbef,  the  ordinates  being 
the  volume  increments  and  the  absciHSic  temperatures.  The  apparent 
expansion  of  the  rock  is  shown  by  the  light  curve  Ik  gh,  the  ordinates  of 
the  solid  contour  Ik  being  nearly  zero,  so  that  the  tube  and  contents  ex- 
pand nearly  at  the  same  rate,  whereas  the  liquid  contour  gh  follows 
with  a  marked  Jump  and  shows  great  uniformity.  Finally  th3  expan- 
sion of  the  platinum  tube  is  represented  by  the  dotted  curve  dea  i. 
The  exceedingly  small  break  at  a,  which  indicates  the  amonnt  of  drag 
or  shortening  of  the  length  of  the  platinum  tube  by  the  solidifying  rock, 
shows  how  well  the  operation  of  cooling  has  here  baen  conducted,  and 
proves  the  results  to  be  trustworthy  throughout. 

One  of  the  important  results  obtained  from  the  chart  is  the  occurrence 
of  a  sharply-defined  solidifying  point  at  1093<^.    Here,  therefore,  is  a 
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mctliod  by  whicli  this  pi>int  of  tlio  nick  civri  be  defined  free  from  iion- 
intrin&ic  test». 

Finally,  it  may  be  noted  that  bo  long  aa  tlie  magma  18  liquid,  the 
distribution  of  temperature  along  the  fusion  tubeis  fairly  coustant,  and 
and  is  usually  hotter  at  the  top.  After  this  the  iiiscrepanoy  int^rea^es, 
probably  from  lack  of  convectivo  conduction  of  the  solid  magma. 

35.  Contractiim  ofdiabane.  Tablet  and  chart. — The  data  of  my  hist 
soriesof  ext>erimeiits,  made  on  October  HI,  1891,  with  all  precautions 
necessary,  are  given  in  Table  14.  Two  complete  sets  of  result  for  each 
step  of  temperature  are  given. 

Tablb  14. — CoHlTaclioH  of  diabate.     Fourth  ttritl, 
L=^!5,«T— !  A>.  =  1.2Wi  r.  =  .7!i'- 
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These  data  are  given  iu  the  chart,  PI.  VI,  Fig.  1,  on  the  same  plan  as 
in  the  preceding  case.  The  inferences  to  be  derived  are  identical  with 
those  of  the  preceding  paragraph.  The  sudden  contniction  of  the  rock 
on  solidifying  is  of  smaller  value  here,  but  this  is  to  some  extent  com- 
pensated by  the  greater  longitudinal  compression  of  the  fusion  tube, 
as  shown  at  a  in  the  curve  cat.  It  is  interesting  to  note  that  in  both 
series  3  and  4  the  first  length  measurement  of  the  tube  at  the  solidify- 
ing point  of  its  contents,  is  smaller  than  the  second,  showing  the  end 
thrust  to  have  diminished  in  value,  while  the  tube  has  recuperated 
from  its  strain.  It  is  also  well  to  note  that  the  sag  of  tube,  as  ex- 
pressed in  the  cold  lengths  25*49  centimeters  in  the  second  series,  25*47 
centimeters  in  the  third  series,  and  25*45  centimeters  in  the  fourth  series 
is  small,  but  quite  appreciable. 

Kegarding  the  ditt'erences  of  >l„  (micrometric),  and  X'^  (bulk  meas- 
urement), which  is  '34  centimeter  in  the  fourth  series,  43  centimeter 
in  the  third  series,  and  -38  centimeter  in  the  second  series,  the  remarks 
made  in  §  31  apply.  Hence  the  third  series  is  the  one  in  which  cooling 
was  slowest,  and  in  this  the  solidification  contraction  is  largest.  Lat- 
eral fissures  opening  into  the  solid  meniscus  were  present  in  both  these 
casesf  Regarding  the  depth  >l,  of  the  solid  meniscus  at  the  outset,  and 
at  about  the  same  temperature,  1387°,  I  found  X  =  *50  centimeter  in  the 
third  series,  and  X='62  centimeter  in  th«  fourth  series,  showing  en- 
largement of  the  volume  of  the  fusion  tube. 

Finally,  as  before,  temperatures  are  hotter  at  the  top  or  fairly  uni- 
form so  long  as  the  magma  within  the  fusion  tube  is  very  liquid.  Near 
the  solidifying  point,  however,  and  thereafter,  the  top  is  colder.  For 
this  reason,  since  solidification  commenced  at  the  top,  the  data  of  this 
paragraph  show  a  smaller  solidification  contraction  than  in  the  last 
instance. 

36.  General  remarks. — The  charts  show  how  important  it  is  to  measure 
the  expansion  of  the  fusion  tube,  which,  if  neglected,  would  distort  the 
liquid  expansion  fully  50  per  cent.  Moreover  I  have  no  doubt  that 
when  fusion  is  made  in  clay  crucibles  which  are  apt  to  become  friable 
after  heating,  the  clay  on  cooling  is  quite  at  the  mercy  of  the  more 
tenacious  slag  within,  and  changes  its  volume  accordingly. 

Again  even  in  case  of  slow  cooling  solid  contraction  t^nds  to  express 
itself  as  a  diltitational  strain,  and  if  gas  bubbles  are  ejected  by  rocks  on 
solidifying  solid  volumes  will  be  found  too  large  and  the  solid  contrac- 
tions, etc.,  too  small.  Hence  I  place  greatest  reliance  in  the  solidifica- 
tion contraction  given  in  the  third  series,  the  value  being  3*9  per  cent. 

Naturally,  I  also  made  special  experiments  on  the  fioating  of  solid 
rocks  on  the  molten  magma,  cf.  §20.  To  my  surprise  such  flotiition 
always  occiu^s,  notwithstanding  the  fact  that  originally  the  cold  rock 
must  be  8  x>er  cent  -f-  10  per  cent  more  dense  than  the  molten  rock, 
since  it  is  both  solid  and  cold  as  well  as  possessed  of  organized  rock 
structui*e.    It  soon  appeared,  however,  that  the  cause  of  such  flotation 
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is  crudely  mechanical,  since  the  rock  in  virtue  of  its  weight  simultane- 
ously hollows  out  a  cavity  and  chills  it,  thus  forming  a  little  solid  boat 
in  which  it  Hoats  on  the  very  viscous  slag  below.  This  is  shown  in 
Plate  VI,  Fig.  2,  where  a  is  the  body  of  rock,  AA  the  molten  magma, 
and  bh  the  solidified  bowl-shape<l  skin.  It  may  be  observed  that  flota- 
tion is  assisted  by  viscous  friction  of  the  blanket  hh  on  the  magma  A  A 
which  supports  the  blanket  and  keeps  it  distended.  I  then  attempted 
to  make  Niess  and  Winkelmann's  "  Fundamental- versuch  "  by  submerg- 
ing the  rock;  but  here  both  on  account  of  the  intense  wljit^  glare  of 
the  furnace  and  the  tendency  to  chill  at  the  surface  of  the  magma 
during  the  operation  I  was  not  able  to  rejich  any  definite  ]>oint  of  view. 

Results  for  thymol  are  given  in  Plate  V"I,  Fig.  3,  for  comparison.  §38. 

37.  Fusion  and  solidification  alternating. — To  corroborate  the  above 
work,  I  made  some  experiments  by  measuring  the  expansion  on  ftision, 
as  well  as  the  contraction  on  solidification.  These  are  contained  in 
Table  15,  where  the  notiition  is  the  same  as  above.  The  zero  lengths 
(lo,  ^oj  etc.),  were  taken  from  the  above  work,  as  was  also  the  ex]»ansiou 
of  platinum. 

Table  15. — Funion  and  aolidification  alternating. 
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The  difficulty  with  these  experiments  lies  in  the  insufficient  time 
allowed  for  fusion  and  solidification  (§§33-37).  In  the  former  case  irregu- 
larities are  unavoidable,  since  it  is  impossible  to  heat  a  solid  rod  of  rock 
uniformly  throughout  its  length.  The  high  solidifying  point,  here, 
probably  follows  from  the  fact  that  the  fusion  was  not  complete.  This 
is  seen  in  Fig.  3,  where  the  individual  data  are  marked  by  numerals  in- 
dicating the  time  at  which  the  observation  was  made,  and  where  the 
first  cycle  is  indicated  by  a  heavy  line,  the  second  by  a  light  line.  I 
suspect,  therefore,  that  in  rocks  melting  and  solidifying  points  are  dif- 
erent  and  may  be  lOOo  apart.  Hence  the  large  contraction  at  a  definite 
degree  of  temi)erature  observed  above,  was  due  to  very  slow  cooling  of 
an  undercooled  mass. 
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Themnoant  of  volume  contraction  agree»  in  both  cases  with  tlie  above 
data,  and  this  in  the  cbiel'  point  at  iuHue. 


INFEBBNGE8. 

38.  Comparison  with  thymol. — Sinco  tbo  fusion  of  roclcB  like  diabase 
is  tliu»  thoronghly  normal,  it  follows  that  melting  point  mnst  increase 
witb  pressure.  It  is  well  to  examine  tentatively  into  tbe  nature  of  tbia 
relation,  and  for  tbis  purpose  I  have  drawn  certain  unpnblisbed  results 
of  mine  for  thymol,  on  the  same  scale  used  for  the  rock.  In  PI.  VI,  Fig. 
3,  m'n'o'p'  shows  tlie  coiitrartion  of  thymol  at  its  melting  point,  where 
the  substance  is  liquid  along  o'p'  and  solid  along  m'n'.  Similarly,  mnop 
shows  the  (-ontmetion  of  thymol  at  0°C.    These  results  indicate  that 
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the  solidlHcation  contraction  decreases  in  proportion  as  the  thermal 
e.\pansi<)ii  (('l(  V/  Vt)/dfi]e  where  (f  denotes  temperature)  decreases.  The 
solidification  contra<^tion  of  tliymol,  therefore,  like  its  coefficients  ot 
expansion,  is  larger  than  the  similar  variable  in  tbe  case  of  rock.  The 
relations  are  such  that  if  liquid  thymol  could  be  cooled  down  to  —25° 
it  would  then  show  the  same  solidification  contraction  as  tbe  silicate. 

iO).  Lower  critical  temperature. — Analogously  the  compressibility  of 
the  rock  will  show  decidedly  larger  viihies  than  in  organic  bodies;  and 
hence  it  also  follows  that  wbereaa  the  lower  critical  pressure  liquid- 
solid  of  naphtbalene,  for  instance,  should,  according  to  my  ex[>eriments, 
lie  somewhere  in  the  region  of  10,000  atmospheres,  the  corresponding 
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pressure  in  the  case  of  rock  magma  must  be  indefinitely  higher.  In 
other  words,  the  consecutive  isopiestics  of  the  magma  must  lie  very 
much  nearer  together  than  the  correspondihg  isopiestics  of  naphthalene, 
supposing  the  pre^ssure  to  vary  in  like  steps  in  both  cases. 

AO,  Melting  point  and  pressure. — From  this,  however,  it  does  not  by 
any  means  foUow  that  the  relation  of  melting  point  to  pressure  will  be 
different  in  the  silicate  and  in  the  carbon  compound.  In  the  latter 
case,  data,  for  normal  fusions  are  available  in  case  of  wax,  paraffin, 
spermaceti,  and  naphthalene,  and  for  these  dT/dp^  the  relation  of  melt- 
ing point  to  pressure,  lies  within  the  narrow  margin  of -020  to  '036,  data 
moreover  which  even  for  the  same  substance^  are  subject  to  variation. 
Thus  I  found  that  in  naphthalene  dT/dp  varied  from  '027  to  -035,  accord- 
ing as  melting  points  or  solidifying  points  were  suitably  considered. 
Since,  therefore,  the  fusion  both  of  the  organic  bodies  and  the  silicate 
is  alike  in  character,  it  is  probable  that  the  same  factor  dT/dp  will  cor- 
respond to  both  cases.  The  direct  consideration  of  these  questions  will 
be  the  subject  of  the  next  chapter. 

*  See  my  work  ou  uaphthalene,  Am.  Journal  Sci.,  vol.  42, 1891,  p.  144  et  seq. 


CHAPTER  III. 

THE  THERMAL  CAPACITY  OF  IGNEOUS  ROCK,  CONSIDERED  IN 
ITS  BEARING  ON  THE  RELATION  OF  MELTING  POINT  TO  PRES- 
SURE.^ 

PRELIMINARY  REMARKS. 

• 

41.  Introductory. — The  present  experiments  are  in  series  with  the 
volume  measurements  of  my  last  chapter,  and  the  same  tyi)ical  diabase, 
§  18,  was  operated  upon.  Since  it  is  my  chief  purpose  to  study  the 
fusion  behavior  of  silicates,  more  particulurly  the  relation  of  melting 
point  to  pressure,  the  observations  (700o  to  1400o)  are  restricted  to  an 
interval  of  a  few  hundred  degrees  on  both  sides  of  the  region  of  fusion. 
The  solid  locus  found,  however,  is  one  which  would  be  nicely  tangent 
to  an  initial  specific  heat  of  about  *2,  the  value  which  probably  obtains. 
The  liquid  locus  is  again  indicative  of  a  transitional  temperature.^ 

42,  Literature, — Experiments  similar  to  the  present,  but  made  with 
basalt,  were  published  quite  recently  by  Profs.  Roberta  Austen  and 
Riicker.'  In  view  of  the  normal  bcliavior  occurring  throughout  my 
own  data,  the  irregularities  obtained  by  these  gentlemen  in  case  of  dif- 
ferent methods  of  treatment  (heating  in  an  oxidizing  or  reducing  atmos- 
phere,  repeated  heating,  sudden  cooling,  etc.),  the  anomalously  large 
specific  heat  between  760^  and  880o,  where  basalt  is  certainly  solid,  and 
the  absence  of  true  evidences  for  latent  heat*  make  their  results  some- 
what startling.  Basalt  is  lithologically  so  near  akin  to  diabase  that 
one  would  anticipate  a  close  physical  similarity  in  the  two  cases.  Un- 
fortunately, the  account  given  of  the  work  with  basalt  is  meager,  and 
detailed  comparisons  are  therefore  impossible.  I  will  only  state  that  as 
nobody  had  then  compared  the  platinum-rhodium  couple  with  the  air 
thermometer,  I  should  not  have  regarded  a  standardization  by  means 
of  a  single  melting  i)oint  sufScient. 


>  Cf.  Am.  Journal  Sol.,  vol.  43, 1802,  pp.  56, 57. 

*Am.  JonnuJ  Sci.,  vol.  42, 1891,  p.  145. 

*Bober^-Ansten  and  Riicker :  Phil.  Mag.,  vol.  32, 1891,  p.  355. 

'SnpposiDg  basalt  to  melt  below  1200o.  The  aathora  state  that  the  specific  heat  of  basalt  is  icreatei 
in  tbe  liquid  than  in  the  solid  state,  but  no  remarks  are  made  as  to  whether  the  rock  was  foaed  a1 
their  higher  temperatures  or  not. 
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43.  The  rock  to  he  tesUH. — About  30  grams  of  diabase  were  fnsi 
in  a,  ninali  platiiium  crucible,  togetker  with  wbicb  tbcy  were  to  ! 
dropped  int^i  tbe  calorimeter.  Two  of  these  charged  cruciblen  were 
baud  and  used  alternately.  After  removing  the  (cold)  crucible  fVom  t' 
water  into  which  it  had  been  dropped  at  red  or  white  heat,  the  Burfa 
uf  the  glass  usually  shows  a  smooth  nnflssnred  gloss.  This,  howevi 
is  only  icjiitarent,  for  after  dryiog  aud  weighing,  the  mass  is  oiten  foui 
t«  have  increased  in  weight  fully  5  per  cent.  I  was  at  first  inclined 
believe  that  this  was  due  to  wafer  chemically  absorbed  by  the  visco 
magma;  bnt  the  water  is  only  mediauically  retained,  for  it  passes  offcoi 
pletely  after  twenty -four  hours'  exposure  to  the  atmosphere,  or  by  dryii 
at  200°  for,  say,  30  minutes.  Hence,  at  the  beginning  of  eacli  measui 
ment  I  weighed  the  crucibles  again,  having  tliorooglily  dried  them 
200°.  The  solid  glass  dropped  into  water  at  low  red  heat  soon  shoi 
a  roQgh  aud  fissured  surface,  and  changes  in  color  from  black  to  brow 
possibly  from  the  oxidation  of  the  protosilicate  to  the  sesquisiiicate 
iron.  The  effect  of  this  cliaiige  (if  it  be  a  chemical  change  and  not  a  me 
change  of  the  optical  character  of  the  surface)  is  inappreciable,  at  lea 
by  the  following  calorimetric  method. 

Throughout  the  course  of  the  work  the  charge  was  neither  cbangt 
nor  replenished. 

44.  Thermal  capacity  of  platinum. — Since  the  charge  of  molten  ro< 
and  the  crucible  are  submerged  together,  it  is  necessary  to  know  tl 
heat  given  out  by  the  known  weight  of  the  platinum.  Data  for  th 
purpose  have  been  published  by  Violle.'  In  these  the  high  temtier 
ture  specific  heat  at  *"  is  given  as  •0.tl7  +  '000012f,  whence  the  increa 
of  thermal  capacity  &om  zero  to  the  same  temperature  is  (-0317 
-000006()  t.    This  is  the  allowance  I  made  per  gram  of  platinum  cmcibl 

45.  Furnace. — Inasmuch  as  heat  is  rapidly  lost  by  radiation  from  tl 
white  hot  slag,  it  is  necessary  to  transfer  tlie  crucible  from  the  Airnai 
into  the  water  swiftly.  Trap-door  and  false-bottom  arrangement 
which  at  first  suggested  themselves,  were  discarded,  because  t! 
mechanism  clogs  the  furnace,  interferes  with  constancy  of  temperattu 
and  is  too  liable  to  get  out  of  order. 

The  furnace  adopted  is  shown  in  PI.  VII,  Figs.  1  and  2,  in  section 
elevation  and  plan .  The  body  consists  of  two  similar  bnt  independei 
half  cylinders  AA  and  SB  of  fire  clay,  properly  jacketed  aud  clow 
below,  which  come  apart  along  the  vertical  piano  occc.  The  lid  i>. 
however,  in  a  single  piece,  fixed  in  iiosition  by  an  adjustable  arm  (ni 
shown).  Each  oftbehalve-sof  thebody  of  the  furnace  is  protected  by 
thick  coating  of  asbestos  OG,  DDy  aud  by  a  rigid  case  of  thick  she 
iron,  EE,FF;  clampecrewst)',^,  17,  fr,pi>BS  through  this  in  snchawayi 

>Vi<>ne:  C.II..  vul  85  ISil.  p.  US;  so\.»7,lSl«,f.a»li  vol.  8>.  p.  7(ffi,I8I>!  Phil.Uic.,  (5|,tV,p.Sl 
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to  hold  the  fire  day  and  asbestos  firndy  in  place.  Thehorizontal  base  of 
the  casing^,  F^  is  bent  partially  around  the  two  iron  slides  G^  G,  along 
which  the  two  halves  of  the  fnrnace  may  therefore  be  moved  at  pleasure 
while  the  lid  L  is  stationary,  as  is  also  the  blast  burner  //,  clamped  on 
the  outside  and  entering  the  furnace  through  a  hole  left  for  that  pur- 
pose. 

The  charged  crucible  is  shown  at  it,  and  is  held  in  position  by  two 
crutch-shaped  radial  arms,  N^  K,  of  fire  clay,  the  cylindrical  shafts  of 
which  fit  the  iron  tubes  P,  P  snugly  and  are  actuated  by  two  set 
screws,  Rj  R,  The  two  tubes  P,  P,  moreover,  are  covered  with  a  non- 
conductor, and  thus  subserve  the  purposes  of  handles,  by  grasx)iug 
which  the  two  halves  of  the  furnace  may  be  rapidly  jerked  apart.  It 
is  by  this  means  that  the  crucible  is  suddenly  dropped  out  of  the  fur- 
nace into  the  calorimeter  below.  Care  must  be  taken  to  have  the  arms 
free  from  slag,  as  otherwise  the  crucible  is  not  at  once  released. 

46.  Temperature. — As  in  a  former  case,  the  temperature  of  the  fur- 
nace is  regulated  at  pleasure  by  forcing  the  same  quantity  of  air  through 
it  at  all  times,  but  lading  this  air  with  more  or  less  gas  supplied  by  a 
graduated  stop  cock.  The  amount  of  gas  necessary  in  any  case  is 
determined  by  trial,  Jind  observations  are  only  to  be  taken  after  fifteen 
or  twenty  minutes'  waiting,  when  the  distribution  of  temperature  is 
found  to  be  nearly  stationary.  It  would  have  been  better  to  have  curved 
the  bottom  of  the  fiirnace  cylindrically,  so  as  to  surround  the  crucible 
with  a  whorl  of  flame.  The  temperature  of  the  crucible  is  never  quite 
constant  from  point  to  point.  I  therefore  measured  this  datum  at  three 
points,  near  the  bottom,  middle,  and  top  of  the  charge.  For  this  purpose 
the  fire  clay  insulator  1 1  of  the  platinum  platinum-iridium  thermocouple 
ab  passing  through  a  hole  in  the  lid  is  adjustable  along  the  vertical. 
Before  dropping  the  crucible  the  thermocouple  is  withdrawn  from  the 
charge  and  suspended  above  it.  The  cold  junction  communicates  with 
the  terminals  of  the  zero  method  submerged  in  a  bath  of  petroleum  and 
provided  with  a  thermometer. 

When  the  charge  is  solid,  a  small  platinum  tube  which  has  been  pre- 
viously sunk  into  the  molten  glass  before  solidification  (see  PI.  VII,  Fig. 
3),  enables  the  observer  to  make  the  three  temperature  measurements, 
as  before.  In  lat^r  measurements  I  also  incased  the  insulator  of  the 
thermocouple  in  a  platinum  tube,  closed  below  (see  PI.  VII,  Fig.  1),  when 
making  the  temperature  measurements  for  the  molten  charge.  Slag 
at  high  temperature  being  a  good  conductor,  it  is  not  impossible  that 
hydro-electromotive  forces  may  enter,  slightly  distorting  the  thermo- 
electric data. 

When  constancy  of  temperature  is  being  approached  the  hole  in  the 
lid  L  Li%  closed  with  asbestos,  and  the  products  of  combustion  escape 
by  the  seam  in  the  side.  This  facilitatxis  manipulation  above  the  fur- 
nace.   The  crucible  is  visible  in  part  through  the  seam  in  question. 
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47.  Calorimeter. — This  was  .a  vessel  of  thin  tinned  sheet  iron,  28  c* 
timeters  long  and  8  centimeters  in  diameter,  having  a  water  value 
19  g.  cal.  and  holding  a  charge  of  about  1,200  grams  of  water.  1 
inside  of  the  calorimeter  was  provided  with  a  helical  strip  ninni 
nearly  from  top  to  bottom.  The  vessel,  contained  within  a  suita 
environment,  was  supported  on  a  hard  rubber  stem,  which  could 
grasped  below,  and  served  as  an  axle  around  which  the  calorimeter  coi 
be  rotated  from  without.  In  this  way  the  water  within  was  charm 
Three  small,  hard-rubber  rowels  near  the  top  gave  steadiness  to  1 
motion.  They  were  fixed  to  the  hollow  cylindrical  vessel  (environme 
provided  with  a  hollow  hinged  lid,  through  both  of  which  a  current 
cold  water,  at  constant  temperature,  continually  circulated.  Thus  1 
temperature  surrounding  the  calorimeter  was  at  all  times  given,  and  1 
correction.for  cooling  could  be  found  and  applied  with  accuracy.  I  pj 
by  the  description  of  this  apparatus  rapidly  here,  inasmuch  as  I  sh 
recur  to  it  in  connection  with  other  calorimetric  work.  The  box  of  1 
calorimeter  with  its  projecting  stem  was  movable  on  a  small  tramwj 
the  tracks  of  which  lay  at  right  angles  to  the  slides  O  O.  (PI.  VII,  Fi, 
1  and  2.)  Thus  when  the  measurements  showed  a  suflSciently  consts 
temperature  in  the  furnace,  the  lid  of  the  box  was  opened  and  t 
calorimeter  rolled  directly  under  the  furnace.  After  receiving  t 
crucible,  the  calorimeter  was  again  rolled  away  and  the  lid  of  the  h 
closed,  whereupon  the  temperature  measurements  were  made  by  aid 
a  sensitive  thermometer  inserted  through  a  ho)e  in  the  lid. 

I  mcay  add  here  that  should  1  have  occasion  to  extend  the  work 
other  substances,  I  would  have  a  bullet-shaped  platinum  crucible  p 
vided  with  a  central  tube  similar  to  Fig.  3,  miide  at  the  outset, 
this  way  splashing  during  the  drop  of  the  crucible  into  water  would 
to  a  great  extent  obviated. 

RESULTS. 

4.8.  Method  of  tcork. — While  waiting  for  the  temperature  of  the  ftirm 
to  become  staticmary,  I  made  the  initial  measurements  for  the  cooli 
of  the  calorimeter,  in  time  series.  Knowing,  therefore,  the  time 
which  the  body  was  dropped,  I  also  knew  accurately  the  temperati 
of  the  water  into  which  it  was  dropped.  Just  before  this  the  thi 
measurements  for  t<5mperature  of  the  charge  had  also  been  made 
time  series.  The  experiments  showed  that  ten  minutes  after  subm< 
gence,  the  crucible  and  charge  might  be  safely  considered  cold,  for  t 
minimum  temperature  of  the  calorimeter  was  reached  after  about  fi 
minutes.  Hence  the  time  from  10  minutes  to  15  minutes  after  submei 
ing  could  be  utilized  for  making  the  final  measurements  for  coolii 
Knowing  these,  I  interpolated  the  rates  of  cooling  for  anyiutermedis 
times. 

Thus  while  the  calorimeter  was  being  constantly  stirred,  its  tempei 
ture  was  measured  at  the  end  of  every  minute.    Hence  I  knew  t 
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mean  excess  of  its  temperature  above  that  of  its  environment  during 
the  course  of  every  minute,  and  was  able  to  add  the  corresponding 
allowance  for  radiation  at  once.  How  important  this  is  the  tables  be- 
low will  fully  show.  It  may  amount  to  10  i>er  cent  of  the  total  tem- 
perature increment.  The  only  drawback  against  obtaining  sharp 
values  for  the  consecutive  rates  of  cooling  is  to  be  found  in  the  lag 
error  of  the  thermometer;  but  this  is  eliminated  in  a  long  series. 

The  calorimeter  was  always  weighed  before  and  after  the  work,  but 
the  latter  datum  was  taken.  Similarly,  as  has  been  stated,  the  cruci- 
ble was  weighed  before  and  after  heating  and  the  latter  datum  taken. 
Some  charge  is  always  removed  or  added  by  the  thermocouple. 

49.  Arrangement  of  the  tables, — There  being  two  crucibles  and  two 
tubes  (PI.  VII,  Fig.  3),  they  are  distinguished  by  J  and  //.  In  all  cases 
r  is  the  temperature  of  the  environment,  m  the  mass  of  the  charge,  If 
the  water  value  of  the  calorimeter  (corrected  for  temperature).  0  is 
the  temperature  at  the  bottom,  middle,  and  top  of  the  charge  at  the 
time  of  submergence,  for  which  a  mean  value  is  also  given.  The  tem- 
perature observed  in  the  calorimeter  at  the  time  si>ecified  is  given  under 
fi,  and  a  parallel  column  shows  the  correction  of  6  for  radiation.  Finally, 
the  computed  thermal  capacity  of  the  platinum  crucible  and  appur- 
tenances (correction  h)y  and  the  thermal  capacity  /*  of  the  charge  given 
for  eaeh  of  the  consecutive  times,  are  found  in  the  last  columns.  A 
few  obvious  remarks  follow.    All  data  are  referred  to  gram  calories. 

50.  Tables, — In  the  data  of  the  first  series  (Table  16)  only  one  value  of 
G  occurs  for  the  liquid  state.  Moreover,  the  construction  of  the  fur- 
nace was  somewhat  faulty,  not  being  fiat-bottomed.  Hence  these  results 
are  of  inferior  accuracy,  and  their  chief  purpose  is  to  bear  out  the 
results  of  Table  17,  which  are  the  best  I  could  obtain. 

Table  16. — Thermal  capacity  of  diabase.    First  aericB. 


Platinum 
Flutinnm 

cnicihlo   /,  11169C; 
crucible  J/,  11 -271 «; 

platiuum  tulw    T,  -985 «. 
platinum  tube  //,  -654*. 

No. 

I 

I 

T 

16 
12 

12 

Time. 

e 

Meaue 
21 
m. 

0 

<5C 
OTi-OO 

1 
Correc- 
tion 0 

1 

i  correc- 
tion h. 

A. 

Kemarks. 

minutes. 
25 
26 

1306* 

g.  cal. 

g.  cal. 

Immemion 
Liquid. 

I  364 

ImmeroioD 
Liquid. 

i  370 

Immersion 
Liquid. 

I  385 

11458          34-90 
3»-75«    '■     36- -in 

-bV" 

•17 
•27 
•48 
•79 
1-10 

166 

291 
342 
355 
363 
364 
365 

27 
28 
30 



36-60 
36-50 
36-32 
3604 
14-92 
22-80 
25-20 
25-50 
25-58 
25-40 
26-25 
2.'»12 
2216 
30-00 
3100 
3170 
31-67 
31-42 
31-21 
80-97 

1  

33 

I 

1 

•  *  •  • 

1367- 

12028 

33-3611 

6 
7 
8 
10 
13 
16 
19 

•02 
-00 
•11 
•20 
•33 
•46 
•60 

179 

267 
:{55 

:m 

372 
:570 
370 
370 

I 

1 

IT 

26 

1378» 

12021 

29-32« 

1 

27 
28 
29 
31 
34 
37 
40 

•05 
•13 
•21 
•38 
•63 
•87 
111 

207 

302 
346 
378 
384 
384 
385 
380 

Ball.  103- 
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Table  16. — Thermal  capacity  of  diabase.     Firtit  series — Continued. 


'. 


No 

1     • 

T 

12 

13 

12 

12 

11 
11 

11 
11 

Time. 

miuuteH. 
36 
37 
38 
30 
41 
44 
47 
50 

9 
10 
11 
12 
14 
17 
20 
23 
15 
16 
17 
18 
20 
23 
26 
29 

1 

2 

3 

4 

6 

9 
12 
15 

1 

2 

3 

4 

6 

9 
12 

2 

3 

4 

5 

7 
10 
13 
16 

1 

2 

3 

4 

6 

9 
12 

8 

9 
10 
11 
13 
16 
10 
22 

e 

Mean  e 
M 
m. 

1337  • 

11961 

32-22« 

e 

OC 
1455 
22-40 
2400 
24-80 
24-79 
24-68 
24-55 
24-40 
21-92 
28.50 
29-80 
30-60 
30-63 
30  42 
30-22 
29-98 
14-87 
22-ttO 
2310 
23-30 
23-37 
23-21 
23-15 
2208 
2116 
27-20 
27-80 
27-90 
27-76 
27  50 
27-41 
27-25 
14-80 
20-40 
21-40 
21-58 
21-58 
21-45 
21.31 
19-76 
2500 
2500 
26-20 
26-10 
25  90 
25-72 
25  55 
1619 
21-80 
2100 
21-94 
21-83 
21-70 
21-59 
2007 
24-50 
24-90 
24-00 
24-85 
24-67 
24-51 
24-30 

Correc- 
tion 0 

correc- 
tion h. 

A. 

I 
II 

I 

n 

I 
11 

I 
n 

g.cal. 

g.  caI. 

Tmnrnmidn 

•07 
-12 
•23 
-39 
•54 
•69 

180 

275 
337 
368 
371 
373 
375 
375 

Liquid. 

\ 

>  373 

J 

1274« 

1196K 

29-16K 

•••••••... 

Xnime  mion 

•05 
•13 
-21 
-38 
•62 
-86 
110 

17-1 

256 
312 
349 
356 
358 
359 
359 

Liquid. 

I  358 
Imnieraion 

•••••••••. 

1199 
1163 
1138 

1166- 

11951 

32-22K 

•03 
•09 
•15 
•27 
•45 
•63 
•81 

16-7 

271 
292 
302 
308 
309 
314 
314 

Solid. 

\ 

>  311 

' 

1100 
1074 
1060 

1078» 

1196K 

29-16K 

Immemion 

•04 
•00 
•15 
•25 
•42 
•58 
•74 

16-4 

* 

232 
259 
266 
264 
264 
263 
263 

Solid. 

•% 

>  263 

s 

ioii 

998 
983 

1001* 

11961 

32.23k 

Immersion 

•02 
•07 
•11 
•20 
•34 
•47 

130 

191 
230 
238 
242 
242 
242 

SoUd. 

1 

>   243 

1035 
1025 
1015 

1025* 

1195( 

29-16t 

• 

Immersion 

•03 
•08 
•14 
•25 
•41 
•57 
-73 

15^5 

201 
240 
254 
255 
253 
252 
252 

SoUd. 

) 

>  253 

J 

889 
880 
872 

880« 

11981 

32-24  K 

Iinineniiiin 

•03 
-06 
•10 
•18 
•30 
•41 

12-0 

198 
203 
206 
204 
204 
204 

Solid. 

) 

>  204 

827 
827 
833 

829» 

11921 

2916« 

Immersion 

•04 
•09 
•14 
•23 
•37 
•51 
•65 

121 



171 

189 
191 
193 
191 
190      , 

190      1 

1 

SoUd. 

1 

>   191 

i  I 
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Table  17. — Thermal  capacity  of  diabase.    Second  series. 


Platinmn  crnciblo    /,  ll-169c; 
Piatinum  crucible  //,  11 -271  c; 

Platinam  tube    /.  -985c. 
Platinum  tube  //,  -654  c. 

No. 

1 

r     i         « 

!  Mean  e 
1       M 
m. 

Time. 

0 

1 

Correc- 
tion 0 

Correc- 
tion h. 

A. 

II 

• 

I 
IT 

II 

I 

11 

I 

n 
II 

I 

00. 

12 

12 
12 

10 

OC. 
1265 
1246 
1241 

997 
995 
987 

1260 
1251 
1243 

1354 
1333 
i:il9 

1251- 

1189> 

26-39  c 

993* 

1192  c 

32-22  c 

• 

1251- 

1190  c 

2007  c 

1334« 

1190K 

26  27  c 

948* 

1186c 

32  22  « 

1352- 

1194  c 

26  05  c 

873  • 
1191c 

32.20  > 

1166* 

1187  c 

25-97  c 

1197- 

1192> 

25-95C 

781- 

1I89C 

3219C 

minutea. 

4 

5 

6 

7 

9 
12 
15 
18 

2 

3 

4 

5 

7 

10 
13 

3 

4 

5 

6 

8 
11 
14 
17 

5 

6 

7 

8 

:o 

13 
10 
19 

9 
10 
11 
12 
14 
17 
20 
23 

9 
10 
11 
12 
14 
17 
20 
23 

0 

1 

2 

3 

5 

8 
11 
14 

5 

6 

7 

8 
10 
13 
16 
19 

I 

9 
10 
12 
15 
18 
21 

9 
10 
11 
12 
14 
17 
20 

2af 

OC. 

18*94 

24*60 

26  05 

26*52 

26-61 

26*46 

26*25 

2608 

14*07 

20*20 

20*56 

20-80 

20-80 

20-75 

20-61 

19-34 

26*00 

2700 

27-20 

2703 

26-86 

26-68 

26-49 

13-78 

20-60 

21*80 

22-20 

22-23 

22-11 

21*9'. 

21-79 

20*24 

26-00 

26-40 

20-52 

26-42 

26  22 

26-01 

25-81 

17-18 

23-70 

24-80 

25-20 

25-42 

2519 

2501 

24-82 

14-83 

19-80 

20*30 

20-60 

20-48 

20-38 

20-23 

20*13 

17*40 

24*30 

24*70 

24-80 

24-75 

24-55 

24-39 

2421 

14-38 

20-00 

20-80 

21-50 

21*55 

21*40 

21-20 

21-13 

19-36 

2400 

24*20 

2418 

24*13 

23*95 

23*81 

23-a 

OC. 

fS-cal. 

g.cal. 

Immersion 
Liquid. 

I  340*5 

Immersion 
Solid. 

i  238*3 

Immersion 
Liquid. 

I  342-5 

Immersion 
Liquid. 

I  376-6 

Immersion 
Solid. 

\  226*6 

Immersion 
Liquid. 

V  367*0 

Immersion 
Solid.. 

J2021 

Immersion 
Liquid. 

I  309*6 

Immersion 
Liquid. 

5  318*6 

Immersion 
Solid. 

•04 
10 
•16 
•30 
•50 
•69 
•88 

20*6 

236 
305 
329 
339 
341 
340 
341 

•01 
•03 
•05 
10 
•16 
•22 

138 

"in" 

227 
237 
239 
239 
237 

•04 
•10 
•16 
•27 
•45 
•62 
•80 

20-8 

'•"286"* 
333 
345 
342 
343 
343 
342 

•03 

09 

•15 

28 

47 

•65      • 
•84 

22*4 

288 
345 
366 
373 
877 
378 
378 

10    '        954 

:        948 

942 

•05 
•12 
-19 

b:. 

•74 
-94 

13-0 

201 
218 
225 
227 
227 
227 
227 

• 

10 

13(U 
1354 
13.'{9 

-w     * 

•10 
•16 
•29 

49 

68 
•87 

231 

277 
330 
361 
368 
366 
367 
367 

1 

1 

10    ;        877 
873 
870 

i 

1 

1 

10     '       1176 
1164 
1158 

1 

-02 
•06 
•09 
•16 
•26 
.36 
•46 

11-9 

173 
193 
206 
203 
203 
201 
201 

•04 
•10 
•16 
•27 
44 
•60 
•77 

192 

281 
301 
308 
311 
309 
309 
309 

10 

1215 
1191 
1186 

03 
*07 
•12 
•21 
•36 
•49 
•62 

19*9 

239 
278 
312 
319 
318 
318 
318 

1 
10     1        782 

780 
780 

•05 
•12 
•19 
•33 
•64 
•74 

10-4 

163 
178 
176 
178 
179 
181 
181 
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' 

8 

Tlmr. 

tionV 

ttaTft".  1    *■ 

II 

I 
11 

II 

11 
11 

12« 

lira 

SS-XK 

SO 
I 

S1'60 
SIM 
SIM 

ss» 

S7B6 

IBM 

M-W 

Z!'7S 

M-« 

S3-M 

10-73 

saw 

-c. 

g.cl.    1    K.™l. 

•0» 

■sa 

■61 

ie-» 

1 

Liquid. 

■05 
■« 

18-7 

1H2 

soe 

S«lid, 

UM           lOIW 
1081             IISV 
10R8           MSI. 

Sulid. 

■«t 
■13 

iS-B 

MO 

laifl 

1MB- 

i'S 

llgW 

■0& 
■31 

■SO 

■70 

■Be 

!M 

S70 
338 

Liquid. 

1! 

S«T3 

s^'Wi 

II 

SBBO 

SAW 

SO-S) 

■07 
■23 

■=a 

-51 

■e» 

17-7 

297 

330 
330 

Ll.iui,l. 

-04 
■11 

■ss 

1 

ac* 

203 
3M 

Li.,uW. 

For  brevity  tlie  last  observations  havfi  been  averaged  per  tliiee  hi 
ute«,  and  uudvr  ft  tlie  mean  for  tlie  last  11  uiinutea  is  usually  given 

Tbus  in  Series  l  tbe  difference  of  temperature  from  top  to  botton 
the  crucible  is  na  large  as  01°  at  1200"^,  but  falls  off'  pretty  regul ail y 
6°  at  829°,  In  Series  li  tlie  corresponding  mean  difference  is  about : 
at  1300O,  20O  at  1200O,  14°  at  1100°  and  1000°,  and  10°  at  900^  a 
800°.  Tbe  error  ttius  involved  can  not  be  greater  tlian  2  per  cent 
tlie  extreme  case;  but  i^ince  tbe  distribution  of  temperatures  is  actua 
jneasured,  the  error  is  i»robably  negligible  except  at  very  bigh  tcmpe 
tares.  I  was  inclined  to  infer  that  the  greater  constancy  of  tbe  sc 
distnbution  as  compared  with  the  liquid  was  due  to  better  conductiv 
in  the  former  case  (solid);  but  it  may  result  as  an  equalizing  effect 
the  tube,  PI.  VII,  Fig.  3. 

Considering  the  observational  work  as  whole,  the  data  are  quite  sai 
factory,  seeing  that  au  error  of  •^°  C.  in  the  ioitiiJ  temperature  of  1 
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calorimeter  must  vitiate  the  result  as  far  as  at  least  1  percent.  Hence 
the  great  care  taken  in  finding  this  temperature.  It  is  probable,  bow- 
ever,  that  the  real  source  of  error  is  accidental  and  is  encountered  when 
the  body  falls  out  of  the  furnace  into  the  water,  particularly  during 
the  latter  phase.  Splashing,  generation  of  steam,  etc.,  then  involve 
actual  losses  which  can  not  be  accounted  for. 


INFEEENCES. 

51.  Digest  and  charts. — In  Tables  18  and  19  I  have  summarized  the 
chief  data  on  a  scale  of  temperature.  The  results  are  graphically  given 
in  the  charts.  Pis.  VIII  and  IX,  in  which  thermal  capacity  in  gramme 
calories  is  constructed  as  a  function  of  temperature.  Straight  lines  are 
drawn  through  the  points,  showing  the  mean  specific  heats  for  the  in- 
tervals of  observation,  solid  and  liquid.  The  letter  a  marks  the  region 
of  fusion. 

It  will  be  seen  that  both  in  the  cases  of  PI.  VIII  and  PI.  IX  the  solid 
points  lie  on  lines  which,  if  reasonably  curved,  would  be  nicely  tangent 
to  an  initial  specific  heat  of  about  .2  at  0°  C.  The  grouping,  in  other 
words,  is  so  thoroughly  regular  as  quite  to  exclude  the  probability  of  any 
anomalous  feature  in  the  observed  or  the  unobserved  parts  of  the  locus. 
In  both  charts  the  solid  point  near  a  alone  lies  markedly  above  the 
corresponding  curve;  but  inasmuch  as  in  my  former  work  I  found 
solidification  to  set  in  at  1,100^  it  is  altogether  probable  that  the  occur- 
rence at  1,1700  is  incipient  fusion. 

Tablk  18. — Thermal  capacily  of  diabase.     Series  J,     Digest, 

Mean  specific  heat,  liqnid,  1200o  to  1400o,  -350. 
Menn  spccitic  heat.  Hotid,  800°  to  1100°,  -304. 
Latent  heat  of  funion,  at  1200o,  24««>;  at  llOOo,  16<~>. 


Solid. 

Liquid. 

Tcmi>eni-      Thermal 

IVmjiera-  \   Thermal 

tare. 

capacity. 

ture. 

capacity. 

829 

191  ' 

1274 

858 

880 

204 

1306 

364 

1001 

242 

i:m 

373 

1025 

253 

1367 

370 

107H 

263 

1378 

385 

*1066 

311 

^Incipient  fusion ?    Tube  eiistAiiiod  in  the  crucible. 
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f  BUT.L.  103. 


Table  19. — Thermal  capacity  of  diabase.    Series  11,    Digest. 


Mean  ftpeciflc  bent,  solid,  80(P  1o  IIWP,  -290 
Mean  specific  heat,  liquid,  110(P  to  UWP,  -360. 
Latent  heat  of  fusion,  1200°,  24<"';  at  1100'^,  16pc*'. 


Sol 

id. 
Thennal 

Liquid. 

Tempera- 

Terajwra- 

Tbernial 

ture. 

capacity. 

ture.          capacity. 

gcal. 

•C.         1       gral. 

781 

180 

1166                 309 

873 

202 

1194                  318 

048 

227 

1197 

318 

093 

238 

1215 

327 

1096 

268 

1218                  330 

♦1171 

302 

1248                  339 
1251                  340 
1251        1          342 
1334                  377 

1352 

367 

*  Probably  incipient  fusion  at  the  base  of  crucible  (1177°). 

Quite  the  same  regularity  is  observable  in  the  liquid  loci,  remember- 
ing that  in  PL  VIII  only  a  single  datum  was  taken  for  temperature,  and 
that  in  PI.  IX  the  high-temperature  discrepancies  above  1300^  are 
within  the  range  given  in  §  50,  and  due  to  distribution  of  temperature. 

52.  Specific  heat — As  regards  the  mean  specific  heat  between  800° 
and  lOOOo,  in  Tables  18  and  19,  it  will  be  seen  that  the  intermediate 
datum  (•304+'290)/2  would  sjitisfy  both  groups  of  points  about  equally 
well.  A  tracing  of  one  group  of  points  nearly  covers  the  other,  while 
it  is  to  be  remembered  that  the  true  locus  must  be  slightly  curved. 
The  same  remarks  may  be  made  for  the  liquid  state.  I  have  discarded 
elaborate  modes  of  reduction,  since  the  equation  of  the  locus  would  be 
arbitrary,  and  since  the  values  for  specific  heat  are  of  no  immediate 
bearing  on  the  present  inquiry. 

53.  Hysteresis. — Recurring  to  the  suggestion  of  the  preceding  para- 
graph, it  appears,  since  in  my  volume  experiments  I  was  able  to  cool 
down  the  rock  to  1095°  before  solidification  definitely  set  in,  whereas, 
now,  evidences  for  fusion  do  not  occur  before  1170°  (at  a.  Pis.  VIII  and 
IX)  that  rock  fusion  must  be  accompanied  by  hysteresis*  of  the  same 
nature  as  that  which  I  observed  with  naphthaline,  §  37.  The  magnitude 
of  the  lag  is  apparently  70°,  and  its  pressui'e  equivalent  may  be  esti- 
mated as  500  atmospheres. 

54.  Latent  heat. — In  virtue  of  the  fact  that  the  upper  end  of  the  solid 
locus  can  be  carried  so  near  the  beginning  of  the  liquid  locus,  the  datum 
for  latent  heat  is  determinable  with  some  accuracy.  A  difticulty,  how- 
ever, presents  itself  in  the  determination  of  the  true  melting  point,  a 
datum  which  can  only  be  sharply  defined  while  the  temperature  of  the 
crucible  is  quite  constant  throughout.  I,  therefore,  state  the  conditions 
at  1200O  and  at  llOOo,  where  the  latent  heats  would  be  24  and  16 
gramme  calories  respectively,  in  both  of  the  independent  constructions 
of  PL  VIII  and  PL  IX.    This  coincidence  is  in  a  measure  accidental. 


>  Am.  Journal,  xui,  p.  140, 1891. 
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BABU8.]  MELTING   POINT  AND   PRESSURE.  55 

It  may  be  noticed  that  a  transitional  temperature  surprisingly  near 
the  region  of  fusion  is  apparently  indicated. 

55.  Th^  relation  of  melting  2>oint  to  pressure. — Th3  first  and  second 
laws  of  thermodynamics  lead  to  the  equivalent  of  James  Thomson's  fu- 
sion equation,  which  in  the  notation  of  Glausius^  is 

dp~     Er'     ' 

where  Tis  the  absolute  melting  point,  a—r  the  difference  of  specific 
voluHies  solid  and  liquid  at  T,  r'  the  latent  heat  of  fusion,  and  ^Joule's 
equivalent.  Combining  the  present  series,  J,  with  the  former  series,  ///, 
of  volume  measurements,^  I  obtain  at  1200^,  since  T=  1470o,  (r— r  = 
•0394/2'72  (where  2-72  is  the  density  of  the  solid  magma  at  zero)  and 
r'  =  24, 

V  dp  Jim  ' 

and  at  1100^,  since  T=:1370o,  (r-.r  =  •0385/2-72,  and  r'  =  16, 

dT 


\  dpjim 


029, 


Similarly  combining  the  present  series,  IIj  with  the  former  series  of  vol- 
ume measurements,'  IV^  at  1200^,  since  (r—T  = '0352/2*72  and  r'  =  2^y 


V  «py  1200  ' 


and  at  llOO-^,  since  cr—T  =  •0341/2-72  and  r'=16 


( 


dpyuQo 


Hence  the  probable  silicate  value  ofdT/dp  may  be  taken  as  -025,  and 
falls  nicely  within  the  margin  (^020  to  •036)  of  corresponding  data  for 
organic  substances  (wax,  spermaceti,  paraffin,  naphthaline,  thymol). 
I  may  therefore  justifiably  infer  that  the  relation  of  melting  point  to 
pressure,  in  case  of  the  normal  type  of  fusion,  is  nearly  constant,  irre- 
spective of  the  substance  operated  on,  and  in  spite  of  enormous  differ- 
ences of  thermal  expansibility  aild  (probably)  of  ex)mpre8sibility.  And 
in  the  measure  in  which  this  is  tnie  in  passing  from  carbon  compound 
to  the  thoroughly  different  silicon  compound,  it  is  more  probably  true 
for  the  same  substance  changed  only  as  to  pressure  and  temperature. 
In  other  words  the  relation  of  melting  point  to  pressure  is  presumably 
linear.^ 


*  Clantiiu:  Wilrmetbeorie,  I,  p.  172, 1876.    Thin  is  frequently  called  Clapeyron's  equation. 

*  Chapter  ii,  §  34. 

*  Chapter  ii,  §  35. 

«  See  my  work  on  the  continuity  of  solid  and  liquid  (Am.  Journ.  Sci.,  Vol.  xlli,  p.  144, 1891),  in  which 
these  relaUons  are  tested  for  naphthaline  within  an  interral  of  2,000  atmospheres. 
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LETTER  OF  TRANSMITTAL. 


Department  of  the  Interiob, 
U.  8.  Geoi-ooical  Survey, 
Yellowstone  National  Tark  Division, 

WnshingUm,  IK  0.,  May  1S^  1892. 

Sir:  T  liave  tbe  lionor  to  transmit  berewitli  a  paper  by  Mr.  Walter 
n.  Weed,  entitled  *'The  Glaciation  of  the  Yellowstone  Valley  north 
of  tlie  Park." 

During:  ghutial  times  the  broad  elevated  region  of  the  Yellowstone 
PiU'k  w»s  deeply  eovere^^l  by  ire,  sending  out  its  gliudei*s  both  to  the 
uortli  and  sonth.  The  northern  glacier,  alter  emerging  from  the  i>ark, 
entered  the  broad  valley  below,  near  the  juncti<m  of  the  Gardiner  and 
Yellowsrxnie  rivers.  In  the  present  i)aper  Mr.  Weed  presents  the  re- 
sults of  his  investigations  of  the  glacial  phenomena  of  the  valley.  It 
is  a  valuable  contribution  t^  ghicial  geology,  and,  so  liir  as  I  am  aware, 
is  the  tirst  detaih'd  study  of  such  j>heuoniena  in  an  inclosed  mount^iin 
valley  in  the  Rocky  mtmn tains. 

J  take  j)Ieasure  in  recommending  Mr.  Weed's  pa])er  tor  publication 

as  i\  bulh.'tin  of  the  ir.  S.  (jeological  Survey. 

Yours,  ver^-  respectfiilly, 

ARwor.i)  Hague, 

Oeoloyist  in  charge. 
Hon.  .1.  W.  Powell, 

IHrt'ctor  U,  IS,  Geological  Survey. 
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OUTLINE  OF  THIS  PAPER. 


The  prefieiit  paper  gives  a  detailed  aecoinit.  of  the  j,r1  aviation  of  tlic  Snowy  moun- 
taiii8  aiid  of  the  iip])fr  valleys  of  the  Yellow4tone,  >vh(»He  depoHltit  Hhovv  au  uuiisiial 
phase  of  alpine  ^laciatioii. 

The  evidi'iiee  thus  tar  gathered  hIiowh  that  a  lar^e  body  of  ice,  ori^iiiatiug  in  the 
ice  Hhects  of  the  Yellowstone  National  Turk,  ]»iiMh«'d  northward,  tilling  the  upper 
valleys  of  the  YcUowHtoue  and  extending  down  that  stream  H6  mi le.s  north  of  the 
park  boundary. 

The  high  mountainouH  arra  east  of  the  Yellow»t<me  river,  a  large  part  of  whieh  is 
above  9, (K)0  feet  in  elevation,  was  largely  mantled  by  great  snow  tields  and  u<^y<^h, 
above  whieh  the  Hharjter  smnmiti^  projected  as  s]iires  of  roek,  giving  rise  to  great 
glaeiers  moving  outwards  down  the  valleys  in  all  direetious,  forming  the  lioulder 
glaeier  and  many  small  Htreams  llowing  toward  the  valley  of  the  Stillwater,  while 
other  glaeiers  liliiMt  the  valleys  south  an«l  east  and  heeame  tributary  to  the  Yellow- 
stone glaeier.  The  lii^h  country  about  Haystack  peak  and  Mount  Douglas  wiis  the 
center  of  dispersion  for  this  great  i<'e  tield. 

This  evidence  shows  conclusively  that  there  was  no  general  system  of  continent 
glaciei's  e4>vering  all  the  mountain  ranges,  but  that  even  the  greatest  of  these 
glaciers  ex t4.Mided  down  the  valleys  a  comparatively  short  distance  and  did  not 
reach  the  general  foothill  cnuntr\,  while  such  considerable  mountain  uuisses  as  the 
(lalhitin  range  and  tijc  hlL^h  and  ruirged  peaks  east  of  the  Lower  canyon  of  tfie 
Yellowst-iine,  held  only  local  glaciers  which  ucstliMl  in  the  cinpies  about  the  crest  of 
the  rang«^  or  rare! \  i*\tended  a  Hhort  distance  down  the  \ alleys.  The  area  covered 
by  glacial  de]»oMits  is  ii.ilicatetl  upiui  the  accompanying  map. 

These  glaciers  were  all  of  the  alpine  lyju*  and  present  many  resemblances  to 
thone  now  existing  in  the  Mount  ^^t.  Klias  al|is.  The  largest  valleys — the  Yellow- 
stone and  Houhler-- were  nccupied  by  trunk  glaciers,  f.'(»m]detely  tilling  them  and 
overriding  their  tlanks,  and  receiving  tribute  fmm  the  lateral  valleys  where  the  ice 
bodies  occu]i>ing  tliiMii  were  large  eniui^h  to  reach  the  niain  valley.  Throughout 
the  entire  tield  the  higher  mountain  ]ieaksrose  above  the  n<^v«.'  tields,  though  the 
high  plateaux  and  broader  mountain  summits  sh(»w  considerable  glacial  abrasion 
and  were  nn<|Uestionably  covered  hy  moving  ice. 

The  evidence  est-iiblishing  the  former  existence  of  these  glaeiers  consists  of  the 
vari«'d  f(»rms  of  glacial  sculpturing:  Koche  monton^es,  canyon-broadening,  rock- 
scoring  and  polishing,  anti  the  formation  of  rock  b:isins;  and  the  various  types  of 
g1a<:ial  de[tosits,  bowlder  trains,  blocs  ])erche,  the  transportation  of  boulders  from 
lower  to  liigher  elevatimis,  moraines  and  kanies,  and  the  associated  trains  of  gravel 
funning  the  system  of  river  terrac«>s,  the  formation  of  benches  and  terraces  upon 
hillsides,  and  the  cutting  of  canyons  transverse  to  the  mountain  slopes  and  drainages 
in  front  of  the  glacier's  termination.  The  striking  contrast  between  glacial  and  non- 
glacial  topography  is  splendidly  exhibited  in  this  tield. 
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THE  GLACIATION  OF  THE  YELLOWSTONE  VALLEY 

NORTH  OF  THE  PARK. 


By  Walter  Haevey  Weed. 


INTRODUCTION. 

The  looal  frlji<'i<^rs  of  Quaternary  times,  of  which  ovi<lences  abound 
thronp^hout  the  lii^hest  portions  of  the  Kooky  mountain  eordillera,  at- 
tained an  unusually  extensive  development  in  that  broad  elevated 
region  known  as  the  Yellowstone  Park.  It  was  indeed  the  center  of  a 
considerable  ice  she<*t  whose  j^laciers  spread  out  and  down  the  valleys 
le^ulin^  from  this  nuiuntain  repon  in  all  directions.'  In  the  northern 
part  of  the  park  two  streams  of  ice  foupd  an  outlet  for  their  unite^l 
flow  northward  down  the  v;illey  of  the  Yellowst4»ne,  and  they  have 
left  imi)ressive  nuMuorials  of  the  power  and  size  of  this  stream  that  at 
once  attract  Ihe  uttention  of  the  obs4Tvant  traveler  on  the  way  to  the 
famous  gej'ser  biisins  of  the  i^irk.  The  number  and  size  of  the  erratic 
bowlders  scattered  so  abundantly  over  the  vaHey  floor  and  perched 
hi^h  up  on  the  mountain  slopes,  can  not  fail  to  impress  the  beholder, 
while  the  serond  canyon  of  the  Yellowstone,  known  as  Yankee  Jim 
canyon,  throu;;h  which  the  river  ha^  cut  its  way  to  the  broad  moun- 
tain encircled  lower  valley,  is  a  ^rand  and  i)erfect  jiiece  of  ice  sculpture 
that  affords  striking?  proof  of  the  power  and  mai;nitude  of  the  glacier 
which  once  tilled  the  valley. 

While  studying  and  mapping  the  geology  of  a  portion  of  the  country 
nortli  of  the  Yellowstone  Park,  under  the  direction  of  Mr.  Arnold 
Hague,  and  for  the  United  Stiites  Geological  Survey,  I  found  a  long 
desired  opportunity  U)  study  the  glaeiation  of  this  interesting  region. 


'See  Grool.  HUt.  of  Yelluwatone  National  Puk,  by  Arncdd  Hague:    Trana.  Am.  Inat.  JUin.  Kngra. 
188a. 
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GENERAL  DESCRIPTION  OF  THE  REGION. 

The  refrioii  liorein  discussed  is  a  iiionut aiiioiis  tract  lyin^  iiimiec 
north  of  the  Y(»lh)\vstoiie  National  Park,  and  dniined  by  the  B( 
and  tlie  Yellowstone  rivers  and  many  lesstu*  tributary  streams. 
Yellowstone,  rising  Jar  to  the  south,  is  here  a  noble  stream  of 
«jreen  water  which  is  joined  by  the  Gardiner  as  it.  leaves  the  1 
of  the  park  and  flows  nortliward  through  Cinnabar  valley  in U> 
row  gorge  cut  in  Archean  gneisses.  From  this  cany<Mi  it  dar 
into  a  broad  mountain  tianked  valley  that  is  IM)  miles  hnig  and  : 
t-o  H  miles  wide,  fancifully  christiMied  "  Paradise  valley,"  which  it 
through  the  lower  canyon,  or  gate  of  the  mountains,  a  narrow  < 
the  steeply  upturned  and  folded  l*al(»ozoic  rocks,  to  emerge  in 
great  terraced  vaUey  that  is  the  beginning  of  its  long  course  tli 
the  (■retaceous  rocks.  The  licmlder  river,  on  the  other  luuu 
much  smaller  stream  that  hends  in  the  snowbanks  about  I  la; 
'  pe^ik,  and  Joined  by  numerous  mountain  tx)rrents  from  the  nei; 

ing  summits  Hows  northward  thnuigh  a  narrow  canyon  with 
3,tKK)  f(»et  high,  to  join  the  Yellowstone  in  its  great  terraced 
about  Big  Timber. 

THE  YELLOWSTONE  GLACIER. 

i;  The  glacier  rM*cui)ying  the.  mountain  valleys  of  the  Y'ellowstoi 

for  convenience  of  reference  been  call(»d  the  Velh>wstoneglavier. 
ice  stream  had  its  source  in  the  continent  i<'e  sheets  that   coven 

•!  northwest  portion  of  the  National  Park,  and  Mowing  northward 

rod(^  the  lesser  i>eaks  about  the  boundarv  of  t  hat  reservation  and 

great  ice  stream  down  the  valley  of  the  Yellowstone.-  Thisglaci 

enforced  by  aconlluent  stream  from  Bear  gulch,  ccmipletely  tilh 

'  upper  valley  and  evended   far  up  on  the   inountain  sid«;s,  comj 

.•  covering  such  mim>r  elcivatittus  as  finnabar.  Sphinx,  and  Donu' 

'.  tains  as  it  flowed  northward  to  the  low  ami  broad  valley  beh>w  \ 

Jim  canyon.  This  valley  it  occupied  as  far  north  as  Mill  creek, ; 
length  of  IM'}  miles  from  the  park  boundary.  The  witlth  varie 
3  t(»  <)  miles,  and  the  depth  in  Yankee  .lim  canyon  and  the 
above  it  was  ;}.(MM)  fei't.  As  the  neve  tields  of  this  great  glaciei 
within  the  Yellowstone  Park  tlu\v  will  not  be  discussed  in  this 

In  both  the  upperand  lower  of  these  two  valleys  this  trunk  * 
reei'ived  tributarv  streams  of  ic<».  In  the  upper  vallev  an  ice 
crept  down  from  the  uKMintainous  region  to  the  cMist,  coalescin 
another  stream  of  ice  from  tiie  park  that  pushed  northward  lu 
Sepulchre  mountain  and  Klectric  peak  and  tilled  the  valley  of 
creek.  In  the  lower  vaUey  the  main  glaeier  was  reenlbrced  by  iiui 
tributary  ghu'iers  flowing  west wanl  ch»N\n  the  gn'at  nHmntain  '^ 
of  Sixmile,  Emigrant,  and  Mill  creeks,  whose  united  tone  deflect 
northern  end  of  the  Yellowstone  glacier  westward  against  th 
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bills  of  the  Gallatin  rau|:^e.  The  i\6\^  fields  of  thei;e  eastern  tributary 
glaciers  were  the  broad  and  high  mountsiin  summits  of  the  Snowy 
range,  each  of  the  larger  mountain  gorges  penetrating  this  rugged 
region,  having  been  tlie  bed  of  a  glacier.  Tlic  evidence  shows  that  the 
n6v6  fields  of  these  tributary  glaciers  were  of  considerajjle  ext-ont  and 
were  confluent  with  those  forming  the  head  of  the  Boulder  glaciers. 

LIMITS  OF  GLACIATION. 

In  mapping  the  areas  occupied  by  these  ancient  ice  streams  it  has 
been  ibund  diflicult  to  define  the  exact  limits  of  the  ice  upon  the  moun- 
tains east  of  the  Yellowst/one,  owing  t:o  the  number  of  tributary  gla- 
ciers and  the  gradual  change  from  ghw^ial  to  nonglacial  toin^graphy, 
while  the  drift,  is  generally  of  the  same  material  as  tlierock  npon  which 
it  rests.  On  tiie  other  h«ind,  the  drilt  deposits  of  tlie  valley  are  n^adily 
studied,  and  the  western  limit  of  the  drift  is  sharply  ontlined  by  the 
bowlders  of  gneiss  and  granite  resting  upon  the  rocky  slopes  of  vol- 
canic  breccias  The  gradually-  decreasing  altitude  at  which  this  mar- 
ginal drift  occurs  as  we  go  northward  from  the  park  shows  a  rapid 
thinning  of  the  glacier  north  of  Yankee  Jim  canyon. 

CINNABAR  VALLEY, 

Both  the  Cinnabar  valley  and  the  surrounding  mountain  slopes  pre- 
sent many  interesting  evidences  of  glacial  oct!Uj)anry. 

Bear  gulch  and  Sheep  mountain. — On  the  east  the  tributary  glacier 
of  Bear  gnhrh  has  left  a  trail  of  rhyolite  blocks  from  a  hill  some  8 
miles  above  its  mouth,  showing  that  tlie  ice  crowded  around  this 
corner  of  the  mountain,  occnpied  what  is  now  the  hca<l  of  lilagle  creek 
and  merged  int/O  the  main  stream  as  it  overrode  the  flanks  of  JSheep 
mountain.  It  is  a  noticcabh^  fact  that  the  slopes  of  this  mountain  are 
abundantly  strewn  with  erratics,  particularly  about  the  base*,  where 
the  slopes  merge  into  the  bench  made  by  the  basalt,  and  travertine 
sheets.  The  foot  of  these  slopes  is  s(miewhat  heavily  mantled  with 
drift,  the  bowhlers  being  of  moderate  size  and  consisting  chiefly  of 
gneiss  and  granite,  with  many  of  rhyolite  from  Bear  gulch;  this  iletri- 
tus  is  arranged  in  crescentric  loops  with  small  alluvial  flatus  behind 
them.  The  b<»nch  at  the  base  of  the  mountain  slo]»e  is  but  mildly  gla- 
cial and  free  from  bowlders.  A  till-like  material  is  found  in  spots, 
mantled  by  gravels,  and  alluvium  from  tln^  mountain  slopes  has  largely 
covered  the  original  glacial  deposits  if  any  were  present.  Owing  to  the 
fre()uency  of  the  small  recent  faults  which  have  br(»ken  and  disturbed 
the  bench  glacial  evidences  are  largely  obscured.  Rhyolite  drifY  from 
theblufls  of  Bear  gulch  forms  a  train  encountered  between  the  bluffs 
and  the  ranches  of  Eagle  creek,  and  none  was  found  south  of  this  road 
(i.  e.,  between  the  wagon-road  and  Bear  gulch).  The  erratics  generally 
are  gneissic,  occurring  in  clusters,  and  very  abundant  between  Eagle 
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creek  anil  Ueiir  ^ulrli.  A  very  considerable  acciiniiilatioii  of  massive 
bowlders  upon  tlie  basalt  beneli  north  of  tlio  mouth  of  Bear  gulch  is 
supposed  to  be  the,  work  of  the  recedinj;:  *?hieier. 

Sepulrhtr  mountain, — The  west  side  of  tlie  valley  evidences  the  con- 
flict of  the  ice  streams  from  the  Y''e]]owst4aie  canyon  and  the  (Turdiner 
with  the  h'sser  stn^im  coniin;::  down  Keese  cre<;k,  which  by  their  union 
formed  the  trunk  jjhicii'r  of  this  valley.  The  ui)[K»r  slope-s  of  Sepuh;lier 
mountain  are  littere<l  with  numerous  erratics,  the  h)wer  slopes  in  phures 
manlh'd  with  j:la<'ial  ;j:ravels  and  sands  or  ciwved  into  typical  ghR'ial 
hillocks  l^y  tlie  abrasion  of  the  ii*e.  The  drift  accumulations  of  tlu^ 
mountain  thinks  are  most  conspicuous  within  the  borders  of  the  ]>ark. 
West  <»t'(lanliner  thcslop«'s  attract  attention  by  their  rouuiled,  niam- 
millary  Ibrnis.  which,  u])on  examination,  are  seen  to  be  the  result  of  ero- 
sion and  not  due  to  a  coverin^jc  of  drift.  The  stage  road  from  (lardiuer 
to  Cinnabar  crosses  a  tyi)ical  portion  of  this  area  in  which  the  volcanic 
breccia  ccunposing  the  hilly  slope  is  but  scantily  covered  by  drill,  yet 
the  topography  is  strongly  uKU'ainal  in  its  contours. 

T/iv  vaUeij  bottom. — The  inunediat^i  valley  bottcmi  ccmtainsmuch  drift, 
which  in  the  lower  h'.vels  is  of  course  terraced  by  alluvial  action.  The 
town  of  (lardiner  is  built  upon  such  a  bowlder-covered  terrat'e,  the 
erratics  being  chiefly  gncMss.  (Jhadborn\s  ranch  to  the  north  is  built 
up<m  a  well  ll(^Hned  moraine  of  great  granite  bowlders  that  (Uitlinethe 
niU'tliern  limit  of  the  Sepulcher  mountain  mout4)nee  forms.  The  valley 
bottom  in  this  vi(-inity  evi<lem*es  various  stages  in  the  retreat  of  the 
ice  sheet.  North  of  lloppe  cn-ek  the  stage  road  follows  a  de))ressh)n 
with  a  level  bottom  some  125  yards  wide  between  two  ridges  of  bowlder 
drift. 

In  general  the  vjilley  has  Imh.mi  subjc<'t  to cfuisiderable glacial  erosion 
during  the  maximum  exten.sion  of  tln^  ice,  iind  the  d(*posits  ofdritt  mark 
phases  in  the  retreat  of  the  ice.  Mention  should  be  made  of  tlie  large 
ilcposits  of  ghh'ial  gravels  forming  kame-hills  about  the  debouchure  of 
IJeese  creek.  The  drift  is  all  from  the  head  of  this  lateral  valley  aiul 
brought  by  a  branch  ice  stream  pouring  (h)wn  the  valley  from  the  Seji- 
uh'her-Klectric  divide.  From  (Cinnabar  station  to  Cinnabar  moun- 
tain the  valley  bottom  on  the  west  is  wholly  alluvial. 

('imuthdr  ntonnfnin. — The  Cretaceous  sjuir  of C4»al-be:iring  rocks  that 
terminates  in  the  uplieaved  IkmIs  <»f  Cinnabar  mountain  presents  no 
s]»erial  leatnres  of  interest,  though  drift-covered  hills  of  glacial  gravels 
that  iieeuniulated  at  the  base  of  Cinnabar  mountain  while  the  ice  was 
crowding  over  its  summit  seem  to  prove  that  stagnant  portions  of  the 
ice  tille.l  this  place  while  the  nuiin  current  pushed  through  the  gorgi* 
to  the  north  or  over  the  niouiitain  top.  Bowlders  of  gneiss  and  andes- 
ite  resting  upon  the  stratilied  beds  prove  that  the  ice  pa^sscd  over  the 
summit. 

From  ( 'innabar  mountain  to  Yankee  Jim  canyon  the  course  of  the  Yel- 
lowstone is  northwestward,  and  that  the  northward-pushing  glacier  was 
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deflected  by  the  liigli  mouiitains  northeast  of  the  river  is  evidenced 
by  the  drift  carried  from  the  Cinnabar  mountain.  The  mountain  slopes 
on  the  east  side  of  the  river  show  considerable  evidences  of  glacial 
abrasion,  benching,  and  the  usual  erratic  blocks,  but  were  not  studied 
with  tlie  same  detail  as  those  to  the  west,  which  promised  more  defi- 
nite and  important  results,  but  the  drift  shows  that  the  ice  overrode  the 
slopes  to  a  height  of  about  3,000  feet  above  the  present  stream. 

The  western  side  of  the  canyon,  north  of  Cinnabar,  to  the  gorge 
called  Yankee  Jim  canyon,  presents  a  different  type  of  glacial  erosion. 

The  present  canyon  of  Cinnabar  creek  is  a  i)OSt-ghicial  cut  in  a  bench 
of  granite  whose  surfiice  presents  line  examples  of  glacial  polishing 
and  scoring.  A  short  distance  northwanl  the  lower  slopes  are  formed 
of  the  breccias  which  have  been  eroded  by  the  ice.  Seen  from  the 
slopes  of  Dome  mountain  this  hilly  area  present  a  peculiarly  mam- 
milated  apjiearance.  The  hills  formed  of  dark  volcanic  breccia  of 
augitic  rocks  which  when  traversed  is  found  to  form  rough  craggy 
masses  with  a  generally  humniocky  topography,  there  being  no  drainage 
and  sharp  basins  lying  between.  It  is  a  combination  of  glacial  topog- 
raphy with  post-glacial  settling  or  land  slides.  Glacial  gravels  cap 
many  of  the  knobs,  especially  east  of  the  road,  but  erratics  are  rare. 
A  peculiar  feature  of  the  northern  end  of  this  area  where  it  runs  into 
the  basin  at  the  south  end  of  Yankee  Jim  canyon,  is  the  fact  that  these 
hills  run  into  ridges  which  are  prolonged  by  glacial  gravel.  This 
gravelly  drift  shows  blue  quartzite,  granite,  and  many  varieties  of  andes- 
ite,  but  no  basalt  or  rhyolite  could  be  found. 

A  peculiar,  tarn-like  lake  occupies  one  of  the  peculiar  depressions 
in  this  foothill  area,  but  is  not  daniined  by  glacial  gravels.  The  slopes 
above  these  hills  form  the  ilauk  of  a  small  elevation  known  as  Sphinx 
mountain,  whoso  glaciated  summit,  capped  by  numerous  erratics,  is 
2,400  feet  above  tlie  river.  The  an<lesiti(5  bre(^cias  and  basaltic  flows 
forming  the  southern  slopes  of  the  mountain  have  been  eroded  by  the 
ice  int4)  the  characteristic  knob  and  sink  contours  with  very  little  small 
drift,  though  bowlders  of  granite  with  rarer  erratics  of  sedimentary 
origin  are  abundant  on  flanks  and  summit.  The  eastern  slopes  are 
somewhat  benched,  and  the  uorthern  slope  shows  a  considerable  ac- 
cumulation of  detritus  formiug  glacial  hummocks  resting  upon  the 
rocky  flanks. 

Cinnaharhaain. — Cinnabar  basin  is  an  elevated  mountain  park  drained 
by  the  northern  fork  of  (Jinnabar  creek.  The  valley  of  the  main  oreek 
is  a  narrow  cut  with  rocky  walls  and  presents  no  points  of  interest  in 
this^onnection,  though  evidemjing  (he  extent  of  post-glacial  erosion  in 
the  walls  of  its  inner  gorge.  The  basin  on  the  other  hand  is  a  pre- 
gla(^ial  valley  gr(»atly  modifietl  by  its  occupancy  by  ice  and  filled  by 
glacial  detritus.  Looking  down  upon  it  from  the  surrounding  moun- 
tain walls  its  smooth  contours,  pockets,  hummocks,  and  rounded  knolls 
and  sinks  show  very  clearly  the  work  of  the  glacier  in  producing  the 
Bull.  104 — rli 
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present  condition.  Of  tlio  two  streams  wliieli  drain  it  tlie  larger  heads 
in  a  glacial  ainpliithoalernnder  the  bold  walls  of  the  main  Munimit  of 
the  ran;re,  and  flows  thron;>:]i  a  tronchcMl  channel;  the  other  heailing  in 
a  smaller  mountain  amphitheater,  filled  with  hmnmocks  of  drift, 
meanders  t1irou;rii  a  broad  mar.sliy  area  flanked  by  drift  hills  and  gravel 
flats,  and  lias  not  rut  tlirou^h  the  albivinm  and  drifb  which  fill  the 
valley  bottom.  Tlu'se  streams  uniting  form  the  north  fork  of  Cinnabar 
creek.  A  transverse  morainr  has  deflected  this  stream,  where  it  joins 
Cinnabar  creek,  and  tbnicdthc  waters  to  cut  a  channel  through  gneiss, 
thus  retarding  the  downcuttin«j  of  the  stream  above. 
I  TranHporlatkon  of  howblcrn  to  a  hhjhrr  lereL — The  liigh  monntain  ridge 
that  forms  the  wt»stern  wall  of  Cinnabar  basin  was  covered  by  the  ice 
to  a  height  of  S,()(K)  feet,  tlu»  drift  terminating  abruptly  at  that  eleva- 
tion. The  bowMcrs  of  this  locality  evidence  an  interesting  example  of 
^  the  transiwrtation  of  material  from  a  lower  to  a  higher  level.  At  7,400 
feet  the  bowlder  drift  <M»ntains,  besides  the  usual  types  of  granite, 
gneisses,  et4'.,  many  blocks  of  limestone  and  Dakota  conglomerate, 
whose  only  source  is  Cinnabar  mountain.  None  of  these  bowlders  occur 
at  lower  levels,  and  as  there  is  but  one  source  it  proves  a  movement  of 
the  ice  over  Cinna!»ar  mountain  westward.  These  bowlders  are  five 
and  a  half  miles  west  of  and  3M)  feet  above  their  highest  possible 
source.  Bowlders  of  j>ink  quart zite  and  shaly  Cretaceous  sandstone 
occur  on  these  same  slopes  at  a  higher  level.  These  bowlders  furnish 
absolute  evidence  of  the  crowding  of  the  glacier  westward  by  the  bend 
in  the  valley.  As  the  constricted  river  gorge  <'ould  hohl  but  a  small 
part  of  the  ghnrier,  the  ice  was  forced  to  override  Cinnabar  and  ISphinx 
mountains  and  filled  Cinnabar  basin,  leaving  a  record  of  its  margin  -ah 
high  as  S,0(H)  feet  on  the  western  slopes.  Tlu»se  western  slopes  which 
were  not  ice  covered  in  turn  deflectcil  the  ice  stream,  which  in  its  course 
northward  goug<?d  out  the  lusiutiful  litth^  glacial  valley  foHowed  by  the 
trail  from  Cinnabar  basin  to  the  lower  Yellowstone.  At  the  south  end 
of  this  cut  the  hannnocks  are  of  glacial  drift.  Two  lakelets  oecujiy  de- 
pressions in  its  bottom,  biMUg  confined  by  <lrift,  but  detritus  is  not 
abundant,  consisting  of  scattered  erratics,  mostly  of  gneiss,  with  a  few 
of  andesite  upon  the  adjacent  slopes  of  volcani<'.  breccia.  The  northern 
end  of  the  cut  is  oecupied  by  a  small  stream  called  Te<?i>ee  crtM>k,  head- 
ing in  a  lakelet  fetl  by  a  ch'ar  spring  of  water.  The  creek  is  actively 
cutting  down  a  gorge  in  the  mountain  sidi*,  but  does  not  follow  the  old 
course  of  tht^  ice,  which  here  crowd(Ml  around  the  shoulder  of  the  ridge 
separating  Cinnabar  basin  fnnn  Tom  Min(u*. 

YANKKE   JIM   (UN YON. 

Yankee  Jim  canyon  presents  a  very  i>erfeet  and  striking  example  of 
the  eroding  power  <»f  ice  and  of  glacial  seulpinre.^  it  is  a  narrow  gorge 
cut  by  the  Yellowstone  in  metamorphic  gneisses,  through  which  the 

1 A  cbaniiiiii;  dcticription  in  gi\eu  by  Sir  Arckibalil  Geikie;  He«  Geological  Sketches. 
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river  rashes  in  a  torrent  of  beryl  gre^u  quit«  unlike  the  placid  stream 
above.  The  glacier  wliich  once  filled  this  canyon  and  overflowed  its 
walls  has  broadened  it  and  rounded,  planed,  and  polished  its  sides 
from  bott(jm  to  top.  The  eastern  wall,  formed  by  the  sides  of  a  low, 
rounded  knob  known  as  Dome  mountiiin,  shows  striated  surfjices  and 
ice-worn  bosses,  dotted  with  erratics  almost  to  its  summit.  On  the 
west  the  slopes  above  the  polished  surfaces  of  the  immediate  canyon 
wall  are  ice  worn  au<l  are  carved  into  tyi)ical  glacial  ridges  and  mou- 
tonn^es,  with  a  general  bench  structure  to  a  height  of  8,000  feet,  or 
3,000  feet  above  the  river.  Indeed,  knowing  the  a<3tivity  of  disinte- 
grating agencies  in  a  climate  where  frost  is  an  almost  nightly  visitor 
during  the  summer  months.and  the  winters  are  long  and  rigorous,  it  is 
surprising  to  find  these  eviden(jes  so  fresh. 

Erratics  of  gneiss  are  c^nspi<Hious  wherever  the  surfaces  have  per- 
mitted their  lodgment,  and  dot  the  ice-worn  bosses  at  every  altitude, 
80  that  it  is  certain  that  the  glacier  was  3,000  feet  thick  at  this  place 
and  proves  that  this  ancient  glaeier  of  the  Yellowstone  was  of  greater 
magnitude  than  has  been  ordinarily  supposed. 

The  extreme  erosion  at  this  point  of  its  course  by  the  old  glacier  was 
due  no  doubt  to  a  considerable  contraction  in  its  width,  coincident  with 
a  narrowing  of  the  valley  bottom  more  than  one- half,  whereby  a  large 
part  of  the  ice  was  forced  to  rise  upward  and  override  the  higher 
slopes. 

The  morainal  ridges  of  drift,  the  ic^-worn  bosses,  and  the  erratics 
in  the  sag  east  of  Dome  mountain  i)rove  that  a  considerable  portion 
of  tlio  ice,  unable  to  crowd  through  the  gorge,  found  an  independent 
entrance  into  the  broad  lower  valley  of  the  Y^ellowstone.  The  sag 
itself  shows  considerable  iiccumulations  of  detritus,  forming  benches 
and  elongated  ridges  running  north  and  south.  Erratics  were  observed 
as  high  as  8, UK)  feet  upon  the  spur  east  of  this  sag.  Their  absence 
above  proves  this  to  be  the  limit  of  ghiciation. 

EMIGRANT  VALLEY. 

I>ofore  x)assing  through  the  Iowct  canyon,  tin*,  so-c^vlle^l  gat«  of  the 
mount^iins,  to  tliebroiul  and  low  valleys  of  the  lower  course,  the  Yel- 
lowstone flows  through  a  brosul  valley,  encompassed  by  mountains  u[Hm 
every  side,  a  grand  and  beautiful  intennountain  basin,  30  miles  long 
and  from  3  to  6  miles  wide.  On  the  west  the  slo^ies  rise  gradually  to 
the  castellateil  crests  of  the  (lallatin  range;  on  the  east  the  high  pin- 
nacle of  Emigrant  i^eak  oversha<lows  the  valh^y,  while  the  spires  of 
Mount  Cowen  and  its  neighbors  form  a  serrated  wall,  shutting  in  the 
northenstern  part  of  the  valley.  Broad  alluvial  bottoms,  with  inter- 
osculating  channels  and  islands  bright  with  cottonwoods,  mark  the 
river's  course.  The  broiid  terraces  on  either  side  are  cut  by  numerous 
tributary  streams  issuing  from  their  mountain  gorges,  supi>lyiiig  occa- 
sional fiELrmSy  whose  bright  stretches  of  grain  and  tilled  fields  intensify 
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the  fontrast between  the  fertile  valley  and  the  barren  wilderness  of 
suri'omulin^  mountain  slopes. 

The  fri»ologieal  observations  hitherto  made  in  this  valley  led  the  ear 
^eolo^ists  to  sni)pose  it  to  bo  tlu»  bed  of  an  extinct,  lake,  and  tlie  1 
beds  preserved  beneath  a  proto'tin^i:  sheet  of  basalt  show  that  sncli  ^ 
once  the  case.  A  later  episode  in  the  history  of  the  valley,  and 
that  has  ^iven  it  its  pres<*nt  surface,  was  the  extension  of  the  Yell 
stone  glacier  northward,  filling  the  southern  half  of  the  valley  and 
positin^r  the  glacial  detritus,  covering  the  higher  levels  and  the  gra^ 
of  which  the  great  alluvial  terraces  are  built. 

The  glacial  stream  confined  within  the  narrow  gorge  of  Yankee  . 
canyon  and  the  adJiU'ent  mountain  slopes  spread  out  and  filled 
broad  bottom  of  tliis  valley,  depositing  much  of  the  detritus  which 
ice  had  transported  from  the  mountains.  These  morainal  aecumi 
tions  are  most  int<»resting  upon  the  ejistern  sifle  of  the  valley,  wl 
considerable  areas  are  covered  by  drift  hills  and  kamos,  with  abando] 
channels  of  subglacial  streams,  and  a  chain  of  morainal  lakelets  a 
their  charm  to  this  peculiar  scc^nery. 

■ 

Upon  the  w-est  side  the  immediate  valley  bottom  is  formed  of  allui 
terra<»es  and  the  detritus  of  streams  from  the  mountains,  while 
adjacent  slopes  are  bowlder  strewn  and  marked  by  a  very  striking  \ 
peculiar  system  of  terrace  lines. 

Mountain  canyons, — As  the  strucrtural  geology  of  the  mountainous 
gion  to  the  east  of  this  broad  valley  w^as  studied  by  Mr.  J.  P.  Iddir 
T  am  indebt<id  to  him  for  notes  upon  the  glaciation  of  the  deep  gor 
which  held  large  ice  streams  tributary  to  the  trunk  glacier  of  the  'l 
lowstone.  These  glaftiers  pushing  out  and  across  the  valley  left  tl 
drift  upon  the  extreme  western  margin  of  the  glaciated  area  nearF 
ley's.  '^All  these  mountain  valleys  show  in  their  rounded  slopes  and: 
worn  rocks  and  their  g<»neral  broadening  that  they  have  been  sci 
tured  by  the  ice  streams  they  once  held.  (See  PL  ill.)  That  these  stre^ 
were  of  considerable  size  an<l  thickncvss,  is  jiroven  by  the  height  to  wli 
the  ice-worn  bosst*s  and  ic<»-borne  erratics  have  been  found  upon 
mountain  slopes.  At  tlu^  head  of  Sixmile  creek  a  granit<>  Iniwlder  ' 
found  resting  upon  vol<*anic  rocks  at  a  heiglit  of  9,.')(M)  icctj  thns  prov 
that  the  glacier  not  only  fiUed  the  great  amphitheater  at  the  hea< 
this  stream,  but  overrode  its  high  encircling  walls. 

Morainal  hrapimju. — Tlu^  south<'rn  part  of  this  gretit  intermouni 
valley  is  covcnul  with  a  superficial  deposit  of  ghunal  drift  that  m^ 
the  aiea  occupied  ]»y  the  ice.  On  the  east  side'  of  the  Yellowstone  tl 
morainal  accumulations  extend  from  the  mouth  of  Yankee  Jim  can 
northward  beyond  the  debouchure  of  Mill  creek,  interrupted  onl^ 
the  t<*rraeed  <lrainage  cuttings  made  by  Sixmile  and  Emigrant  cre< 
As  a  whole  this  material  is  heaped  into  a  tunuiltmms  asseniblagi 
knobby  or  nuimmiliary  hilNicks  witii  corresjjondingly  sharp  depreS8i< 
and  the  material  is  both  unassorted  and  of  kamc-like  stratitication. 
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Morainal  Inl-es. — A  noticeable  feature  of  the  topography  of  this  part' 
of  the  valley  ia  a  <*haiu  of  lakelets  b'ii^ff  ^i^  ^  ^'^^^  detiiie^  depression  be- 
tween the  base  of  the  inoniitains  and  the  drift-strewn  sunnnit  of  the 
basalt  table.  The  largest  of  these  bodies  of  water  is  known  as  Duck 
lake  (see  PI.  ii),  and,  with  it.s  companion  lakelets,  belongs  to  the 
type  of  lakes  due  to  dams  of  morainal  material.  Tliis  is  perhaps  most 
]»lain1y  shown  in  the  case  of  the  middle  lakelet  whose  scalloped  lobate 
form  is  <lne  to  the  fact  that  the  lake  ftlls  several  adjiicent  morainal  hol- 
lows. The  drill  is  mainly  small  and  partially  assorted,  forming  typical 
kames. 

East  of  these  lakers  a  lateral  moraine  composeil  of  quite  large  bowl- 
ders and  more  angular  debris,  largely  of  blocks  2  to  10  feet  across, 
forms  a  prominent  ridge  running  north war<l  along  the  mountain  side 
west  of  th*vstream  tributary  to  Duck  lake.  It  is  the  work  of  the  ice  as 
it  spread  out  int^)  the  valley  from  the  narrow  bed  of  the  canyon  above 
and  consists  of  fragments  from  the  walls  and  slopes  of  Yankee  Jim 
eanyi>n. 

Duck  lake  itself  is  a  ])leasing  sheet  of  dark  blue  water,  oval  in  out- 
line, and  forming  an  agreeable  change  to  the  eye  after  traveling  over 
the  monotonous  moraine.  The  water  is  somewhat  opaline  at  the  wind- 
ward side,  the  northern  shores  being  gravelly  beaches,  showing  a  high 
water  line  some  2i  or  3  fe^t  above  the  present  level  of  the  lake  (in 
Se[)teniber).  At  the  south  end  the  shores  are  nniddy  and  form  the  ter- 
mination of  a  somewhat  extensive  marsliy  bottcuu  that  fills  the  de- 
jm^ssion  between  this  lake  and  the  smaller  body  of  water  to  the  south. 
The  large  drift  is  much  more  abundant  immediately  north  of  Duck 
lake  than  it  is  farther  away. 

North  i)f  Duck  lake  the  wjigon  road  follows  a  shallow,  alluvial  tiat, 
separated  from  the  bed  of  Duck  lake  by  a  train  of  detritus  brought  down 
by  small  streams  from  the  jwljacent  mountain  slope.  Beyond  this  flat 
the  kames  attain  their  most  «*.haracteristic  development,  consisting  of 
gravels  and  sand  rudely  assorted  and  forming  hiHocks  15  to  20  feet 
liigh,  «*apped  by  cobbles  and  bowlderlets  chiefly  of  gniess  and  separated 
by  sharj)  sinks  and  kettle  holes.  The  road  follows  a  gentle  grassy 
depression  formcMl  by  a  glavJal  stream  running  t4)  the  northwest.  This 
channel  once  held  a  goo«l  siz(*d  stream  whose  waters  were  burdened 
with  silt  an<l  san<l,  with  which  it  built  up  the  terraced  sides  of  the  pres- 
ent grassy  draw.  That  it  is  not  an  old  channel  of  Sixmile  creek  is 
evident  from  its  situation  and  the  fact  that  such  a  stream  would  not 
desert  so  well  formed  a  channel,  and,  furthermore,  by  the  presence  of 
an  area  of  hummocky  drift  hills  separating  this  old  creek  bed  from 
the  present  drainage  channels  of  Sixmile  creek. 

Sivmile  creek  at  present  flows  in  its  old  bed.  A  newer  channel,  now 
dry,  being  found  on  a  t^^rnwe  above  the  present  creek  marked  by  a  line 
of  c<»ttonw(M)ds  and  evidently  (K^cupied  for  many  years.  The  broad 
gravel  flat  which  now  carries  the  water  has  been  made  by  a  stream 
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iiiiicli  larger  tlian  the  present  creek,  being  iu  fact  large  enough  to 
ao<'oinino<liite  tlie  Yrllowstone  itself.    Between  this  channel  and  the 
basalt  table  to  the  west  there  is  an  area  of  morainal  drift  of  some  inter- 
est.    A  terrace  about  a  quarter  of  a  mile  wide  separates  these  morainal 
hills  t'roiii  the  inimiHliate  grav(^lly  Hat  of  the  creek,  and  the  moraine 
teniiinates  in  the  rear  of  this  terrace  in  a  steep  bowhler  slope  very  dit- 
iicuit   to  <'linib.     Tlie  summit  of  the  moraine  is  fairly  level,  thickly 
strewn  Avith  basalt  bowlders  from  the  basalt  sheet  to  the  west,  with 
o<'casional  erratics  of  gneiss  and  limestone.    The  bowlders  average  - 
to  3  feet  in  diameti'r  and  some  2  or  3  feet  ajiart,  resting  u]m>u  SDmller 
cobbly  mat(M'ial.     Small  sandy  bencli<ts  occnr  occasionally,  marking 
the  site  of  small  marginal  streams.    Ulie  north  shipe  of  this  moraine  is 
gently  uudulatory  and  knobby,  while  the  simthern  slope  is  free  from 
knobs  and  sinks,  being  a  fairly  level  surface  falling  gently  ti>  the  south- 
west, t4)ward  the  old  glacial  stream  channel   heading  in  the  moraine 
near  Duck  lake  and  holding  a  small  alkaline  lakelet.   There  is  a  notice- 
able decreas<».  in  the  size  of  the  bowlders  as  we  go  westward  over  this 
moraine.    Between  Sixmileand  Emigrant  creeks  the  moraine  is  a  very 
gently  acu'cntuated  knobby  area,  the  hummoitks  rising  but  a  few  feet 
high,  with  many  sandy  level  areas  and  a  general  inclination  to  the  west 
of  tlM'  entire  area. 

North  of  Emigrant  creek  the  country  is  nearly  similar  to  that  just 
described,  being  but  mildly  numuual,  the  drift  mainly  under  12  inches 
iu  dianx'ter  and  the  larger  bowlders  being  half  buried  in  the  smaller 
gravelly  debris.  Large  bowlders  are,  however,  freciuently  seen,  with 
typical  erratic  form,  striated  sides,  and  beautifully  ])olished,  glistening 
surfaces.  One  fine  intermorainic  hollow  wa.s  <*rossed  that  evidently 
s(irve<l  at  one  time  as  a  temi»orary  channel  for  a  subglacial  stream. 
This  channel  is  75  yards  wide  and  heads  in  the  drift  hills.  Beyond 
this  channel  the  hummocks  to  the  north  arc  very  rough  and  form  a 
strii)  of  <'ountry  extending  northward  to  a  sc^cond  subglacial  channel 
heading  in  these  hummocks  and  but  25  to  50  yards  wide.  Beyond 
here  the  hills  are  gently  «t>ntonred,  but  tyjiical  in  form  and  extend  to 
the  broad  di^pression  holding  the  lakelet  shown  upon  the  map.  Tlus 
depression  is  part  of  the  glacial  tio(»d  plain.  Beyond  the  lakelet  a 
narrow  strip  of  moraine  extends  parallel  to  the  river,  nearly  to  the 
month  of  Kightmile  creek,  being  separated  by  a  broad,  sandy  temure 
from  another  area  of  morainal  <lebris,  forming  the  hummoeky  lands 
lying  at  th(*  base  of  the  mountain  slo])es  Just  south  of  the  del)ouchure 
of  Mill  <*re«*k. 

liamlt  tables, — The  central  part  of  the  valley  is  occupied  by  a  mesa 
of  lake  b<Mls  capped  by  basalt.  This  forms  tw^o  separate  areas,  of 
which  the  largest  is  on  the  east  side  of  the  river  and  extends  from 
Point  of  Hocks  northward  to  the  mouth  of  Sixmile  creek.  The  table 
is  about  ('»  miles  long  and  3  miles  wide,  its  summit  being  about  250  feet 
above  the  surfa(fe  of  the  river.     The  top  of  this  mesa  shoTVS  occasioiial 
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bare  smfaces  of  the  basalt  generally  as  low  domes  of  rock 
feet  wide  and  50  to  100  feet  long,  tbe  basalt  being  smoothed 
ated,  the  groovings  running  parallel  to  the  river.  These 
rock  are  generally  scantily  scattered  with  bowlders.  The  8 
this  basalt  table  shows  in  its  striated  and  [K)lished  surfae< 
L'  low  moutonnee  contour  that  it  has  been  subjected  to  conside 

W  cial  erosion.    The  retreating  ice  sheet  has  strewn  its  sur 

bowlders  and  smaller  glacial  dritt. 
.  A  thin  mantle  of  drift,  however,  generally  conceals  the  s 

I  the  basalt.    At  the  northern  end  the  slopes  are  thickly 

T  with  bowldois  of  gianite,  black  mica  schist  (rai*e)  and  occasioi 

of  creamy  white  limestone,  while  a  large  propoi'tion  of 
consists  of  basalt  bowlders.  The  northern  and  western  ei\\ 
mesa  are  surmounted  by  sharp  ridges  of  drift  that  rise  15 
above  the  undulating  sinks  and  swells  of  the  general  surface, 
of  bowlders  forms  a  ridge  crossing  the  table  to  the  southe^s 
.general  surface  is  paved  with  cobbles,  the  space  between  f 
small  drift.  In  the  central  part  of  the  table  the  bowlder  i 
well  defined,  running  north  and  south  with  long  narrow  grasi 
sious  between.  These  hollows  form  u  consi)icuous  feature  of 
mit;  being  tilled  with  sand  and  alluvium  and  well  grassed  1 
excellent  pasture  grounds  that  extend  for  a  mile  or  twosoutl 
into  a  confused  heaping  of  drift  with  knobs  and  with  smal 

!  connected  sandy  flats  between. 

i  The  character  of  the  dritt  covering  the  basalt  table  has  alr< 

indicated  in  the  preceding  paragraphs.    The  large  bowlders 
particularly  abundant  uiK)n  the  northern  portion  of  the  tabl 
a  considerable  vari(*ty  of  material  in  which  basalt,  identical 
sjiects  with  the  rock  beneath  the  drift,  predominates.     Bo 

:  gneiss  and  schists  are  abundant,  and  occasional  blocks  of  whi 

\  ite  and  of  pitted  paleozoic  limestone  are  very  (conspicuous.    T 

striic  show  a  movement  down  the  main  valley. 

Glacial  stream  channels, — The  existenc(M)f  considerable  strc 
►  ing  from  the  ice  front  is  established  by  the  many  channels  a 
terraces  associated  with  them,  which  cut  across  the  drif 
head  within  the  moraiiial  area.  Besides  these  channels,  f 
temi)orary  streams  flowing  from  the  ice  front,  the  streams 
east,  notably  from  Sixmile  and  Emigrant  gulches,  have  nc 
oc<;ui)ied  their  ])resent  beds,  but  in  glacial  times  flowed  in 
subsequently  abandoned  ujwn  a  recession  of  the  ic(^  or  its 
<lisappearance.  Thus  the  present  wagon  road  from  Findley 
follows  a  well  detin(»d  and  bi'oad  water  course,  cut  in  the  s 
raine  and  heading  in  a  broad  sandy  plain  at  a  level  with  th 
of  the  moraine  and  S(mie  75  feet  or  so  above  the  ])resent  bee 
grant  creek.    All  traces  of  the  stream  channel  end  in  tl 
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terrace,  wliicli  was  tlie  AcmmI  pliiin  of  tlie  crei-k  at  the  time  the  Eini- 
gnui  gulch  Klacier  had  retired  witliiii  the  walls  of  the  gulch.  Tliis 
chaiiiiel  was  KultistHjiiciitly  abaii(loiit.-(l  livcause  (tilting  up  aB'orded  an 
easier  outlet  for  the  water  in  the  preM'itt  (roDrse  which  has  been  cut 
down  and  fbmia  tin-  pre»ent  cliunnel  of  tlie  creek. 

Two  small  chaiiiielu  jn-odnt-wl  hy  sulifflacial  streaniH  hare  already 
been  nutod  in  deM-ri1»iiig  the  iiiiiraiiie  nurlh  of  Kintgrant  creek,  but 
ituch  cliaunelH  iii-e  iiuniciniis.  Oiii-  of  the  largest,  a  rather  shallow 
waterway  with  sandy  tt^nart's  cutting  tliL'  glacial  doud  plain  and  i-nu- 
niiig  north  parallel  to  the  roiul  from  Chico  to  Mill  creek.  Two  cut 
deeply  in  the  moraine  south  of  KllHtw  crei-k.  and  others  4K-4-iir  in  the 
inoruine  area  south  of  Sixniilc  creek.  The  dellet^tion  of  Sixntile  creek 
to  the  iioi'thwaitl  into  the  valley  is  caused  by  the  accumulatiouM  of 
drift. 

The  largest  of  these  glacial  stream  channels  is  probably  that  which 
lies  back  of  the  basalt  tiible,  a  bi-oad  river  bnl  heading  in  a  low  divide 
in  the  moraine  alxtvc  Duck  lake,  and  extending  down  to  the  Yellow- 
stone o|>|tostte  B(»ettlers.  It  opens  out  into  the  great  alluvial  or  gi-avel 
dat  of  Sixmile  and  Endgraiit  creeks,  above  which  the  moraine  ridges 
rise  with  steep  scarp  slo)>eis. 

Another  very  marked  <-hannel  lies  east  of  this  last  and  runs  parallel 
to  it,  heading  in  a  sandy  ternu-e  tlat  some  To  tieet  above  and  near  the 
north  end  of  J)u(-k  lake.  This  glacial  (or  subgtiieial)  stream  channel  is 
one-third  of  a  mile  wide  in  its  broadest  part,  with  dat  aandy  bottom 
showing  no  water  channeling,  'Svnv  Duck  lake  the  side  walls  of  the 
coulee  show  longitudinal  ridges  or  embankmenl-Iike  helpings  of  bowl- 
derR,  The  Hoorof  the  deprexsion  is  usually  entirely  of  sand,  but  as  the 
head  of  the  au<;ient  i-Lannel  is  uppi-oached  the  saint  becomes  coarser 
and  grades  into  fine  gravel  which  in  turn  becomes  liu-ger  nearer  Duck 
lake.  In  the  lower  part  of  the  coulee  Imwldurs  are  quite  rare,  but  be- 
come more  ]ileDtiftil  near  the  head.  As  in  the  case  with  the  other 
ancient  channels  noti-d  this  one  heads  in  sandy  tlat  or  plain  in  the 
moraine, 

Dri/l  depoKitn. — ITjwn  the  western  edge  of  the  river  there  is  ouly  a 
narrow  strip  of  valley  lu-tween  the  river  and  the  foothill  slopes,  aatl 
this  is  entiiely  occupied  bj'  alluvial  lerraccs  from  Tom  Minor  creek  to 
Big  creek,  l-'roni  Daileysto  the  nortliein  limitof  the  drift,  near  Eight- 
mile  cn*ck,  the  moraine  covers  the  higher  portion  nf  the  valley  iKittoiu 
alMive  the  alluvial  terraces,  iircKcnting  the  usual  types  of  conical  hilla 
of  drift  with  an  abuinlauce  of  bowlders,  many  sandy  Hat^  and  deserted 
Bnbglaeial  stream  channels.  As  already  st at etl,  the  margin  of  the  drift 
ia  readily  tnured  njion  the  volcanic  breccias  forming  the  bare  rocky 
hillsides  which  inclose  the  valley  on  the  wcjtt.  On  the  ridge  north  of 
Kwk  creek  thei-e  is  a  well  defined  drift-cove it-d  beuch  at  7,740  teet. 
On  both  sides  of  Uig  creek  the  upper  limit  of  the  ghicial  detritus  is 
about  tJ,CH)U  feet.     North  of  Leiv  the  elevation  rapidly  decliues  until 
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wost  of  Pridleys  the  drift  covers  tbe  low  triangalation  hill,  beyond 
which  it  is  Ihiiited  to  the  valley  bottom. 

Terraces, — In  the  Houthern  part  of  the  valley  these  drift-strewn  hill- 
Hidea  are  characterized  by  a  remarkable  terracing  of  the  8lox>es  par- 
ticularly prominent  about  the  debouchure  of  Dry  creek.  Tlie  great  t4*r- 
raiicsof  Tom  Minor  basin  and  the  equally  <letiiiite  terra<res  of  Kock  creek 
and  Big  creek,  also  lie  within  the  limits  of  tlie  drift  and  are  coincident 
with  the  0(M'upancy  of  the  vaHey  by  the  Yellowstone  glacier.  Several 
significant  fa<*tK  IcjmI  to  this  belief:  These  great  ben<*h(»s  are  best  marked 
where  tributary  valleys  j«)in  the  Yellowstone;  they  orcur  only  upon  the 
western  side  of  the  old  glacier,  and  near  its  margin;  they  always  occuir 
w^ithin  the  bowlder-strewn  area,  an<l  never  above  the  limit  of  the  drift, 
and  they  are  cut  in  horizontally  bedded  volcanic  breccia^^.  The  size  of 
these  benches  will  be  a|)preciatcd  by  a  h)ok  at  the  map  showing  their 
deveh)pmeut  about  Big  creek — a  locality  where  they  attain  a  very  promi- 
nent development.  On  the  north  side  of  Hig  creek  8U('h  a  terrace  forms 
a  beautiful  tlat-topped  grassy  o|)en  bench,  a  mile  wide.  The  surface 
has  a  slight  gradient  toward  Hig  creek,  and  also  to  the  east,  passing 
imperce])tibly  u])ward  into  the  mountain  slopes  in  the  rear.  Bowlders 
are  very  abundant  upon  the  eastern  p(»rtion  of  this  bench,  and  on  the 
slo|>es  immediately  above  it,  but  are  rare  west  of  the  iirst  fork  of  Big 
creek.  This  fork  and  the  one  to  the  west,  have  cut  deep  trenches  in  the 
bench,  exposing  sections  showing  that  it  is  formed  of  andesitic  breccia, 
covered  by  drift,  the  latter  being  se4»n  to  beasnnich  as  l(K)  feet  thick  in 
certsiin  i)]a(;es.  The  bench  is  continuous  eastward  U^  the  valley  of  the 
Yellowstone;  Si»en  from  the  higher  slopes  to  the  south  it  is  a  broad  tlat, 
with  the  slope  above  it  faintly  lined  by  two  narrow  terrace-like  nmrk- 
ings,  of  which  the  uppermost  corresponds  to  the  upper  limit  of  the  glacial 
drift.  No  such  bench  wa.s  dettM'ted  ui)on  the  spur  south  of  Big  creek; 
but  granite  bowlders  resting  upon  the  basiiltu*  volcanic  brec<na  show 
that  the  upper  limit  of  the  drift  has  about  the  same  elevation. 

Similar  benches  are  extrenu»ly  [uominent  in  the  basin  of  Tom  Minor 
creek,  and  occur,  though  of  much  less  extent,  in  the  sides  of  the  valleys 
of  Uock,  l>ry,  and  Stricklin  creeks.  The  Rock  creek  benches,  though 
less  extiMisive  than  those  of  Big  creek,  bear  a  similar  relation  t4»  the 
drift.  At  this  place  the  ujipermost  ben«;h  is  the  best  detined,  and  cor- 
responds to  the  u])per  limit  of  glacial  detritus.  The  surfiwe  is  fairly 
level,  with  pit-like  hollows  and  oc(*asioinil  knobby  hillocks  rising  above 
it,  the  general  surface  being  covered  with  tine  gravel  and  sands  and 
occasional  bowlders,  in  marked  <*ontnist  to  the  bare,  <lriftless  slopes 
above.  Below  this  bench  the  slopes  show  rugged  steeps  of  breccia, 
proving  cx>nsiderable  post-g!  M^ial  erosion,  though  drift  is  abundant, 
both  as  bow^lders  ujmn  well  deliued  rocky  benches  ami  as  ridges  and 
grouiis  of  hills  form<Ml  of  glac^ial  gravels.  On  the  south  side  of  K«)cli* 
creek  there  is  a  narn»w  bench  scoring  the  mountain  sh»pe  an<l  con- 
tinues for  several  miles,  though  cut  b}'  drainage  channels.    This  bench 
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iiiiiiks  till'  iipjter  liiiiit  of  ^larisil  dritt,  7,S0I>  feet,  and  U  KUiierally  em- 
phasiiiLtl  by  a  <-li:iiniel-lik('  (lci>if.ssioii  ou  itit  rear  »iiiftice. 

tilniited  mill  ft  xIi'Ihx. — AsstN-iattHl  with  tlie  ^n>at  terraces  Just  men- 
tioMod  i.t  u  wiiijilcrt'iilly  line  st-nrs  of  ternice  lilies  mtmng  the  slopes 
Ik-Iuw  tlii^  limits  of  tin-  diifr.  liack  i>f  UaileyV  tliiiteea  bi'aiitifnlly 
iiiai'kcti  sh'iis  tati  Im-  n)iiiil<-il  mi  tli«-  sli>]ics  wi-st  of  the  vuUey  as  shown 
ill  V'l'A.  1.  It  is  ;il  iiiid-  a|t|Kii-i-iit  that  tlieseteiTave  lines  are  notiHirtuf 
a  system  "I  lake  triiM.cs.  Tli,-ii-  hn-k  iifhi.rizi.iitality,  their  lack  of  rela- 
liitiiiti  to  iitlicr  ti'i  rai-t's  jiiils  this  lieyoinl  <loiilit,  ami  shows  that  they  nwe 
theii-iiri^riii  tn  Kotm-oiln'r  a^iiK-y.  eillii'i'tlieii-i-  sheet  itself  of  marginal 
streams.  These  )ii>ti[-|i<-siii-i'iir  alxiiit  the  tlehiai<;hiii'e  of  Strieklili  (-reek, 
where  the  higher  lines  Hum  proniinciit  scorings  ujmii  the  Kli»iies.  They 
iire  all  ^'lassi'il  aiul  show  no  iireeifiitoni*  searp.    Their  eonuet.^tiou  with 


the  srent  lieiiehes  of  Tom  M  inor,  \\\s  rreek,  et*'.,  was  a  Rubje<:t  of  inquiry, 
iinil  it  Wiis  foiiitil  that  the  hifrhcr  tenm-e  lines  about  Dry  creek  foUow 
the  shipes  Mi-oniitl  and  inn  into  the  frieat  benches  of  Big  ereek.  Sueh 
at  least  appears  to  be  Ihe  case  when  seen  from  the  edge  of  the  basalt 
table  east  III'  the  river.  The  lower  ternn'e  lines  do  not  show  in  the 
Hit;  creek  canyon,  in  laet  wonld  not.  Im>  expitteil  to,  but  the  slopes 
iiboiil  the  (Iebon<'hiirc  of  Itij^  <>i-i-ck  show  definite  and  well  marked  ter- 
race lines,  (inly  less  pmniinent  than  these  of  Dry  ci-eek.  To  the  south 
the  hi;rhei-  bench  lines  show  very  nnirkedly  <in  the  shiiies  tmiith  of  Big 
creek.  tlion<:h  nnevcn  and  lacking  the  beantifnl  uniformity  of  the  Big 
cM-ek  benches.  The  slopes  n|)  to4llil  feet  above  the  river  ai-e  gcnenilly 
hnniiiiiieky  liills.  nf  breccia,  with  intervening  sinks,  resembling  iu  a  gen- 
eral and  distant  view  a  manimilhited  siirl'uce,  in  which  the  hummocks 
ai-eipiite  large.  Cranite  bowldersaieabninliuil. andw'curuptolUfeet 
in  diameter.  North  of  Hry  creek  the  lower  benches  fa<le  out  ia  these 
slopes,  the  higher  liiieii,  corres]ioiiding  to  the  faint  liucii  seenou  tliealopt) 
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north  of  "Big  creek,  forming  a  prominent  grassy  bench  above  the  mam- 
millated  contours  of  the  breccia  foothills  and  below  the  steep  mountain 
slopes.  This  bench  expands  into  a  /j-shaped  area  on  the  south  side  of 
Stricklin  ci'«»ck. 

These  strongly  marked  terraces,  which  form  such  prominent  feautures  "^ 
of  the  slojx's  iiM'losing  the  valley  on  the  west,  have  no  counterpart  on 
tin*  east  side,  where  the  moraines  show  an  entirely  diil'erent  i>hase  of 
glacial  activity. 

*  While  these  terraced  slopes  chai'a(*terize  the  southern  portion /)f  the 
moral nal  area  west  of  the  river,  where  the  valley  bottom  is  low^  and 
occupied  by  alluvial  terraces,  the  valley  widens  out  north  of  Dailey's, 
and  the  morainal  drift  covers  a  gradually  lessening  portion  of  the  foot- 
hill slopes,  until  west  of  Fridh^y  the  margin  of  the  drift  lies  at  the  foot 
of  the  slopes. 

In  general,  the  morainal  areas  of  the  valley  bottom  are  similar  to 
those  found  upon  the  eastern  side  of  the  valley.  Rolling  hummocks  of 
unassorted  drift  predominate,  while  there  are  uuiny  ridges  of  morainal 
gravel  having  a  north  and  s<mth  trend  with  channel  <lepressions 
Ix^tween.  There  is  a  considca'able  variety  of  bowlder  dritt  largely 
gneissic,  but  containing  also  some  sedimentary  mat:erial. 

The  basalt  table  of  the  eastern  [KU'tion  of  the  valley  is  represented 
here  by  much  smaller  and  deta<;hed  ]KUlions  of  the  same  sheet,  also 
covering  lake  beds  whi<'li,  in  this  case,  are  shore  deposits.  This  north- 
ern portion  of  the  basalt  sheet  forms  a  narrow  table  north  «»f  ^''an 
liorU'S,  a  mesa  whose  summit  is  a  quarter  of  a  mile  broad,  extending 
from  Sheep  cnM'k  north  to  the  marsh  back  of  Fridley.  The  level  t^>]) 
is  scantily  strewn  with  <lrift,  usually  all  small,  only  two  large  erratics 
being  found,  both  at  the  extreme  northern  (»nd.  The  drift  is  mainly 
andesitic,  though  white  <|uart/ite  is  ])r(miinent  in  the  detritus  ^'overing 
the  south  end  of  the  table. 

The  northern  ])art  of  th<'  morainal  area  shows  a  somewhat  prominent  *- 
terracing  i)f  the  surface  in  general,  though  the  upper  benches  are  quite 
rolling.  Large  erratics  are  not  very  abundant,  and  are  generally, 
though  not  always,  found  on  knolls  lormed  of  smaller  bowlders.  There 
are  many  sandy  alluvial  tlats  and  shallow  basin  areas,  having  no  <'ou- 
nection  whatever  with  existing  drainages.  Alxmt  a  mile  north  of 
Fridley's  the  t^'rrace  bluff  is  cut  by  an  old  river  channel,  a  <listinctly 
marked  waterway,  with  general  northerly  (M»urse  and  an  elevation  of 
170  feet  above  the  iM-es<»nt  wagon  road.  A  morainal  ridge  with  rolling 
surAice  lies  ln'tween  it  and  the  terrace  scarp  to  the  east.  Westward  a 
bank  of  water  assorted  gravel  marks  its  borders.  Tiie  surfa<*e  of  a 
higher  terrace  2.'U)  feet  ai)ove  the  river  shows  a  drift  moraine  modified 
by  water. 

Foothill  vfnnfons, — A  most  curiously  interesting  feature  of  the  drift- 
covere<l  area  is  the  presence  of  transverse  canyons  cut  in  the  breccias 
<lirectly  across  the  slopes  of  the  foothills.    Their  constant  relation  to 
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tlie  ii-e  niiHfiiii  siigj^xtH  tlint  tht-y  Iiad  tlieir  on$riii  rliiring  tbe  period 
of  ;:Iiiri:il  (Mrcii)iniiy  of  the  valley.  Tliey  sire  of  considerable  lengtb, 
Riiiiu-tiines  prfseutin^;:  s«verHl  miles  of  iiiibrukcn  walls.  Tbeir  general 
(liieetiuu  is  a  most  striking  uiioinaly  iti  tlic  g^'nenil  stnicttu'e  niid  topog- 
rapliy  of  tlic  nettrlilxtrlio'xl.  for  tlit^  rnnyims  cut  itcmsH  tlie  8lui>e)) 
soni<!tiuit>K  in  aiipaivnt  imlifrcrenrt.-  todocjily  ti-fnclicil  draiufi  aud  Tovky 
K]nirs  alike. 

In  ilcsft'iidinff,  tlic  footliilis  wliicli  lie  at  tlio  base  of  the  Gall  at  iu 
rant^e  west  of  Kridley  and  form  tlie  westeni  boiindarj'  of  this  beauti- 
ful uiDiiritiiin  valley,  it  lenuirkable  trail  verse  eut  or  gorj^e  is  ciicouuteretl 
just  before  ii-aeliiii;;  the  buiniiioeky  siirfiu-e  of  tlio  valley  l><>tt<iin.  Tbis 
gorge  is  cutdiii-ctlyacrussllieslo^ie  in  Llie  rudely  bedded  v<il('aiiicbi'e(^ 
cias  with  their  iiiterveiiiiiijf.slieelsofliiisie  lavas.  The  walls  are  generally 
Kliiiiply  detlufMl,  vertical,  or  nearly  so,  and  show  finu  exixisuren  of  the 
iwks  idK)%'e  a  sloiting  pHlinmnt  of  talus  blmrks.  In  height  tbe  wall 
varies  eonsiileiably,  but  tViiiuently  rises  over  lOtl  feet  above  the  bottom  of 
the  eaiiyon.  The  width'  varies  also,  but  is  usually  from  5(1  to  3(H)  yaitls 
froui  widi  to  wall,  tbe  bottom  boiiig  more  or  less  nai'rowed  by  the  talus 
shi|K's  which  eneroaeh  H|Kin  it,  and  in  places  completely  cover  it.  One 
more  or  less  continuous  cut  was  liillowed  from  the  mouth  of  the  second 
gulch  siuith  rtf  I'jightniile  en^k,  south  alxiut  5  miles  to  Stricklin  creek. 
Souiclinies  there  anr  two  or  even  three  parallel  canyons,  iu  which  case 
the  highest  is  the  largest  and  longest. 

A  iM'culiurity  of  these  canyons  is  that  they  can  not  be  seen  from  the 
valley,  and  when  apiiroacbiug  llie  luotliill  sloi>es  woiihl  not  lie  noticed 
even  ui*im  close  ins|irctioii  until  actually  eiic<aiiitcrcd.  They  form  ud- 
ndrably  «hclterc«l  refuges  tor  the  cattle  imslured  u]>on  the  neigblKtr- 
ing  hills,  und  have  in  the  past  served  the  same  piiri>ose  for  handa  of 
bigboi-ii  and  butl'alo,  both  of  whieb  have  been  shiughteroi]  here  iu  great 
numbers,  as  is  proven  by  the  nunu-rous  skulls. 

Only  tlic  very  largest  of  the  foothill  stream  chaimels  eut  aen>SH  the 
upper  canyon,  while  the  smaller gnhhcs  open  into  it,  the  opposite  wall 
iKfing  nnbi-oken  or  marked  by  a  slight  depresHion,  This  peculiarity  is 
bent  illnstratiHl  by  giving  my  notes  nism  a  portion  of  this  canyon, 
which  was  followed  for  the  juu'post^  of  ascertaining  its  extent  aud  its 
origin. 

Kiifcring  the  north  end  of  the  gorge,  at  the  month  of  the  gulch  armtb 
of  Kightmile  ci-eek.  it  is  at  imee  evident  that  we  are  in  a  cut  i>f  most 
niuisnal  striirturc.  It  is  about  KKI  yaiils  wide  fn>m  wall  to  wall,  the 
nuiky  le<Igcs  Iwing  40  to  .V)  yards  above  its  botlmn.  with  sloping  bases 
of  talus  looseiieil  by  ti-ost  froni  the  vertical  faces  above. 

I'lie  4-anyuii  bottom  is  fairly  levi-l  between  these  talus  slopes,  aud 
generally  Kiiih-d  and  grassed,  but  vafies  much  in  width;  ac  tlrst  it  in 
narrow,  some  !'.■>  to  M  yardtt  a<Tos»,  bat  fartlier  south  it  widens  t»>  lOW 
yarils  or  more,  extending  as  tiir  as  the  mouth  of  the  lirst  gideb,  cutting 
the  sloiM-s  and  weslern  wall.    This  golcb  ia  the  b«l  of  a  stream,  uow 
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diy,  belonging  to  the  normal  drainage  system  of  the  foothills,  and  is 
the  trunk  of  a  ramifying  system  of  deeply  trenched  little  channels 
draining  the  slopes  to  the  west,  but  all  dry  at  this  time  of  the  year. 
The  stream  channel  opens  into  the  transverse  canyon  we  have  followed, 
but  does  not  cross  it,  and  in  time  of  flood  its  stream  must  of  necessity 
find  its  outlet  through  tlie  canyon  nortli  ward.  Opposite  the  debouchure 
of  this  dry  drainage  way  the  cast  wall  is  unbroken,  and  about  100  feet 
high,  a  little  less  than  it  is  farther  north. 

South  of  the  lateral  gulch  just  noted  the  canyon  continues  unbroken, 
but  the  walls  approach  nearer  together,  the  bottom  ifi  filled  with 
talus,  and  progress  is  ditticult.  The  walls  are  here  neither  so  high  nor 
80  precipitous  as  to  the  north.  Half  a  mile  to  the  south  the  walls 
recede,  and  the  canyon  bottom  widens  out  to  150  yards,  having  a  flat 
alluvium  bottom,  in  the  middle  of  which  a  rocky  butte  stands  up  some 
15  feet  high,  like  an  island,  in  the  flat.  A  sag  in  the  eastern  wall,  some 
10  feet  above  the  alluvial  flat,  has  at  some  time  permitted  the  escape 
of  the  i>ent-up  waters  poiured  into  this  part,  of  the  canyon  by  a  consid- 
erable gulch  cutting  the  slopes  a  short  distance  west.  It  is  this  gulch 
which  contributed  the  alluvial  material  forming  the  flat.  The  main 
canyon  cutting  extends  up  to  and  runs  into  the  mouth  of  this  gulch — a 
significant  fact,  if  the  drainage  marginal  to  the  ice  sheet  had  anything 
to  do  with  the  cutting  of  this  transverse  canyon. 

Following  around  this  deflection  of  the  canypn  we  observe  that  the 
foothill  drain  has  not  cut  across  the  transverse  canyon,  its  east  wall 
being  here  200  feet  high,  but  has  deflected  it. 

South  of  this  gul(;h  the  canyon,  tliough  continued  the  same  direction, 
is  detache<l  from  the  part  already  followed,  and  opens  out  to  the  main 
valley  by  a  sag  in  the  east  wall.  To  the  south  the  talus  has  filled 
up  the  canyon  bottom,  so  that  there  is  a  rise  of  50  feet.  The  walls 
are  here  only  about  -U)  yards  ai)art,  and  the  talus  forms  inclosed  basins 
of  the  canyon  bottom.  The  west  wall  is  a  sheer  face  of  breccia  and 
basalt  lli.">  feet  high,  witii  talus  slopes  overgrown  with  grass;  the  east 
wall  is  not  so  high,  but  as  usually  the  case  forms  the  hight>st  ])art 
of  a  slojjc  running  gradually,  often  stec^ply  down  t4)  the  general  slope 
of  the  morainal  area.  ]l<M'ethis  slope  was  found  to  be  cut  by  a  smaller 
canyon  jiarallel  to  and  quite  like  the  larger  i»ne  which  was  followed, 
though  it  is  but  li5  feet  deep  and  runs  out  in  the  knobby  drift  area  to 
the  north. 

Thmughout  the  length  of  the  canyon  so  far  examincfl,  some  three 
miles,  there  is  a  noticeable  absence  of  stream  gravel  in  the  canyon 
bottom,  excej)f  where  iinite  clearly  brought  down  by  literal  gulches. 
Glacial  drift  is  often  entirely  absent;  sometimes  occurs  scantily  in  the 
canyon  bottom,  and  very  rarely*was  found  on  the  immediate  slopes 
west  of  the  cauycm.  The  next  gulch  to  the  south  is  the  third  thus  far 
encountered,  and  the  channel  of  a  stream  draining  a  considerable  area 
of  the  slopes  to  the  west  for  several  nules  back,  in  which  it  has  cut  a 
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gorge  rUW  tiO  Vtn  It-el  docp.  At  tbp  mniith  of  this  guk-li  tlie  east  vM 
of  the  triiusvfisc  I'linyon  is  I irciic-tu'i]  by  a  liiiiiul  depi-rssion  opening 
into  the  viiih>y.  To  tin-  smith  th<-  riiiiyon  t-nuti lines,  but  is  rather  nar- 
ron-,  aiirl  the  w!ill:«.  KKi  fH-t  or  sn  in  hi-i;;ht.  are  tiiiiiked  by  much  debris, 
often  <-nmpletely  lillint;  ii)i  tli«  bortoni  of  the  gorj^e.  About  a  mile  to 
the  Routh  tihe  raiiyuii  hjh'iis  out  into  a  Hat  smnc  'JWt  yarils,  more  or  less, 
in  diameter,  tlie  basin  b(>iii<!:  separati-il  from  tlie  main  valley  by  a  low 
saj;  in  the  i-ast  wiill  siime  l.'i  tVet  iiliove  tlic  Hat.  South  of  this  Hat  the 
CMnyoii  diviiles  tiltont  n  pillat'  iil'  rui'k  some  -~>  li«t  bigli  and  uniting 
contiimes,  with  walls  soineivliat  diminished  in  beifrlit.  to  the  ftrst  creek 
channel  north  ofSliirklin  rrci-k,  when-  it  opeiis  out  into  a  gravel  terrace 
with  sleep  howldi-ry  stnrp  i;i."i  t'ci-t  lit;.--Ii.  Tliis  dry  irreek  is  the  largest 
drain  thus  far  eiictmiiteied.  and  it  ojiciis  out  into  a  well-delined  alluvial 
i;oiie,  shtping  gently  to  the  cast,  and  rnnnrng  into  a  flat  tliat  in  part  of 
an  old  river  t'hannel.  )ind  lontim-il  by  moniinal  hills  uf  dritt,  25  to  .'tO 
tcct  high,  on  the  east.  Ciirioiis  to  see  if  tlie  transveme  vanyoii  eon- 
tituied  tarthcr  soulli,  tlic  allnvial  fiat  was  crossed  and  u  eoiitimiatioii 
of  the  same  canyon  found  and  followed  to  Stricklin  ei-eek. 

lieliitimm  of  eunnuHi  to  <lrifl. — The  i-ttlalion  of  this  transverse  canyon 
to  the  glacial  drift  in  most  jK-rtincnt.     II  was  noted — 

First.  That  the  slopes  west  of  the  canyon  were  hare  of  drift,  and 
had  not  Iteen  covered  by  lee — thi.-*  was  imsiiively  established;  in  only 
one  instance  was  any  drift  olwerved  west  of  the  cutting,  and  the 
bowlders  formed  a  strip  but  a  few  yards  wide. 

Second.  Ihift  is  gcneially  absent  fmm  tliecanj-on  itself  and,  if  pres- 
ent, only  in  small  anionnt. 

Thinl.  The  slopes  easi  of  1  he  eanyiin  are  heavily  mantled  with  drift, 
both  in  the  form  of  bowlders  and  as  smaller  maleriul. 

Fourth.  Tills  dirlt  comes  IVom  the  east,  lii-ing  gneins  and  white  tal- 
cose  HH-k  from  the  Snowy  range,  liornbleiide  andcsites,  and  »e«liiueii- 
tarics. 

Observations  itf  llie  slopes  i>ast  of  the  canyon  were  made  at  various 
jioiiitK,  and  always  showed  the  dHU  esleiidiiig  up  to  tlie  very  edgo  of 
theuasi  wall  of  the  cniiyoii. 

The  larger  drift-  wjis  ofieii  tbnnd  to  be  ari-iingcd  in  morainal  ridges, 
rniiiting  piiralhl  lo  tlit-  canyon  walls,  and  jiassing  grailually  into  the 
more  eon imon  knobs  and  sinks.  .\s  alre^idy  slated,  llie  slo)ie  east  of 
the  canyon  is  freijaenlly  trenched  by  siiortcr  aii<l  smaller  parallel  de- 
pressions cut.  in  the  brecciii.  Tlie  morainal  dril'i  of  thn  valley  gener- 
ally forms  lypicnl  drill  liills,  ritrcly  1^5  to  10  fei<E  in  height. 

Oritjin  nf  Iriil^rrnu-  caHj/tiii«. — Aftera  cait-ful  si  i  id  y  of  these  cuttings 
in  the  Held  I  am  still  in  doubt  as  to  t^eir  origin.  A  recent  faulting  at 
lirsl  wK'ined  most  pi-olmlilc.  and  a  reseirddanec  to  the  fault  llssures  in 
the  traverliiie  and  itndeilying  basalt  east  of  the  river  about  Ourdiuer 
made  this  seem  iHobablc.  Vet  this  ly|H' of  canyon  would  uot  resnlt 
fn>ni  iiorniiil  faulting,  wliieii  would  prwluce  a  sinjj;le  fault  scarp.    The 


WBBD.]  GLACIAL   FLOOD  PLAIN.  31 

bottom  is,  moreover,  filled  in  a  manner  ratbcr  incompatible  with  this 
theory. 

On  the  other  hand  the  t<3mx>orary  character  of  streams  flowing  about 
the  margin  of  ice  sheet,  scarcely  warrants  the  belief  that  the  canyon 
has  been  cut  by  snch  streams,  even  if  aided  by  the  drainages  of  the 
adjacent  slope.  The  work  necessary  to  cat  down  100  or  more  feet 
across  these  transverse  slopes,  and  throngh  hard  basalts  and  indu- 
rat<*d,  though  easily  eroded  breccias,  is  not  very  onerous,  and  is  easily 
performed  to  day  even  by  very  small  streams,  bat  seems  nevertheless 
to  require  more  time  thaTi  the  existence  of  marginal  streams  could 
supply. 

Glacial  flood  plain. — North  of  the  limits  of  the  drift,  the  valley  bottom 
is  filled  with  the  glaiMal  flood  plain,  largely  t^^rracM^l  by  the  Yellow- 
stone, but  still  retaining  areas  of  its  original  surlace.  This  plain  has 
an  elevation  of  150  feet  above  the  Yellowst^)ne  and  opposite  the  mouth 
of  Eightmile  creek  is  an  almost,  absolute  level,  the  upward  slope 
toward  the  moraine  being  very  faint,  as  shown  by  a  hand  level,  which 
gave  a  rise  of  only  8  feet  or  so  in  a  mile.  This  is  perhaps  the  most 
typical  part  of  the  morainal  apron  to  be  found  in  the  valley.  It  is 
a  flat  extending  from  Mill  creek  to  the  Yellowstone  opi)osite  Chicory, 
An  old  glacial  channel  runs  into  it  from  the  south,  and  the  plain  ex- 
tends as  far  as  the  hot  spring  near  (.^hico.  On  the  west  side  of  the 
river  the  alluvial  gravels  of  Eightmile  and  of  Trail  creeks  have  ob- 
scured in  part  the  great  morainal  apron,  but  its  level  surface  appears 
north  of  Chicory,  forming  the  great  bench  crossed  by  the  wagon  road 
and  above  the  railroad  terriuie.  The  most  striking  view  of  the  termi- 
nation of  the  moraine  is  obtained  from  this  plain,  near  IfaydtMi — the 
foreground,  of  level  hay  fields,  with  water  ci»urses  intensifl(»d  by  low 
groves  of  willow;  a  plain  beyond,  extending  to  the  abru|>t  vSlope  of  the 
moraine  front,  whose  shar]»  rrestrd  line  of  hills  forms  the  background. 
Approaching  the  moraine,  the  surface  of  tlui  ]»lain  is  seen  to  be  covered 
with  rounded  and  smooth  «'obl)lestones,  evenly  distributed  at  some  dis- 
tance fi'om  the  moraine,  but  arranged  in  channels  near  the  hummock 
hills. 

The  mftraine  front  rises  abruptly  as  stc(*p  hills,  with  bowlder  strewn 
fronts,  no  bowlders  being  seen  on  the  overwash  plain.  No  sand  is 
seen  on  the  surface  of  these  moraiinj  hummocks.  The  wagon  road  up 
the  valley  enters  the  moraine  before  crossing  the  middle  branrh  of 
Eightmile  creek,  and  passes  an  intennoraniic  hollow  or  cliannel,  lioO 
yards  wide,  between  the  two  ranges  of  terminal  moraine  hills,  a  second 
chain  of  hills  being  crossed  by  the  road  before  reaching  the  modern 
channel  of  Eightmile  (TC^jk.  ^ 

Alluvial  terrraces. — Xorth  of  the  moraine*  of  the  YeHowstone  valley, 
and  beyond  the  immediate  apron  forming  the  moraiiie  front,  the  valley 
is  filled  with  morainal  gravels,  in  which  the  river  has  cut  well  defined 
terraces.    The  best  exauix)les  of  river  terracing  occur  within  the  morainal 
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tltin.nrBa,CRi)eciiillyabniitFriilli'y,  liiiiiii><liiitHy  hnckiiiul  westof  that 
spttlcmwit  tlie  Viilli\v  ]»ii>seiiis  scrii-s  lyf  iilliiviHl  (umu-*8,  the  htglietit 
l(J(f  Itet  or  so  abiivo  tin-  rivm-,  but  tUe  moriiiiiK  t'ctrms  well  Refined  ter- 
rnc-i^M,  witli  iiilling  tiitiumouky  .siiifuee  iit  170,  I'JO,  aiul  ti'M  to  IflO  feet 
alxive  tilt'  tiiwii. 

Op|>ositc;  tho  liiiliimil  stntiini  i-iillcd  Oliu-iiiy  tlicrp  are  tliroe  well 
inurUt^il  river  terntci'h  iit  '2~i,  fid,  anil  150  tei't,  r^sin'ctivcly,  tlie  uppcr- 
tiiDst  hiiirig  tlio  iiKtriiiuiil  apron  or  tlnocl  plain.  Tlie  rtanie  terntTO  ap- 
pi-ar»  (111  Ilif.  Kvnt  aide  of  llie  river,  to  tin;  north  ot  Ki^'hhniK<  (ireck. 

lu  tliH  lower  valley,  local  ice  slreani!*  fi-oin  MIlKtw,  UiM'ney,  Pine,  and 
]>c<-ii  creeks  t'ornicd  moraines  exleiwliri^dnuii  Mieirainyon^  and  forming 
prominent  rid{;es  about  the  dr'boiichure  of  the  eh-eks,  iNirtienlarly  I'iiie 
«reek,  wlierc  the  moi-iiine  <!oineiii  down  to  the  road.  As  a  whole,  how- 
ever, this  oiisteni  side  of  the  valley  shows  no  terraeiiit;,  hnt  is  an 
apparently  freiitle,  continuous  sh)pe  fiom  the  base  of  the  mouutaiu 
down  to  tin;  river  fdgo. 

This  hiwei- vulley  is  really  very  lieiuitirul,  with  grand  mniintainsoB 
the  (.-ast,  fertih;  I'aiins,  and  abundant  water  snpply.  Seen  fVoni  a  lime- 
stone knob  staiidint;  np  from  the  plain  near  the  mouth  of  Deep  creek, 
the  valley  to  tlie  tiouth  is  a  flat,  alluvial  plain,  a  few  groves  of  cotton- 
woods  markiDg  the  river's  meandering  warse,  and  lines  of  trees  shov- 
ing wlieie  the  plain  is  crossed  by  tributary  streams  from  the  mouutains. 
The  valley  bottom  slojies  up  from  the  river  on  the  east  side  almost  imper- 
ceptibly, till  l.iWKl  t<i  l,i1K»  feet  above  the  Yellowstone,  the  slope  really 
being  forni»l  by  adjacent  alluvial  rones.  At  the  foot  of  the  mountains 
a  heavy  growlh  of  pine  timber  darkens  the  shipes,  extending  up  the 
mountain  sides  as  far  as  the  trees  ean  obtain  foothold,  and  d<ittiiig  the 
ragged  buttresses  and  crags  of  thu  lower  part  of  this  "Ilough-enough" 
range. 

The  alluvial  eone.s  or  foothill  slopes  show  no  benches  nor  dcfuiito 
mnrniiial  ridges  i^uvetlial  alceady  ntileil  at  I'ineercek.  They  are  with- 
out donbl  largely  for d  ornnirainal  gravels  washed downwlieu  small 

loeal  glaciers  iieeii]iied  tht^  nmiintain  gorges,  lielwecn  i'ine  and  Deep 
cixH'ks  lliesc  alluvial  I  rains  witb  definite'  morainal  ridges  reach  far  up 
into  the  niontlis  of  llie  ciinytmN.  Where  Deep  creek  di^bouchcs  from 
the  mountains  the  slo|ies  show  several  well  deflncd  biMiches  formed  of 
great  granite  iKiwIdcrs;  but  the  lieiKlics  do  not  extend  more  thtiii  one- 
Kisth  of  a  mile  beyond  the  canyon,  running  oat  iu  the  upi>ei'most  jwrt 
of  a  peifeet  alluvial  cone. 

The  high  inoiiTitains  east  of  the  lower  valley  are  deeply  trenched  by 
narrow  canyons  lliat  are  almost  free  from  glacial  detritus.  This  ia 
easily  ex|>hiined  by  the  torrential  character  of  the  drainages  which 
('arne<l  the  debris  down  and  banked  it  up  at  the  months  of  the  canyons 
in  the  high  bowlder  beiiclips  Just  noted.  These  fade  rapidly  into  the 
hoiids  of  steeply  sloping  broa<l  cones  of  alluvial  gravels  and  loug  vaah 
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On  the  west  Bide  of  the  river  the  valley  bottom  is  well  terraeert  ami 
lK)nnded  by  gentle  hills  in  which  there  are  no  large  streams.  These 
slopes  are  generally  bare  and  grassy,  occasional  pines  emphasizing  a 
rocky  outcrop  or  defining  the  basin  at  the  hewl  of  some  small  dry 
drainage  way. 

Below  the  valley  the  river  flows  between  steep  rocky  walls  of  up- 
turned sedimentary  rock,  showing  a  most  bejuitiful  section  of  the 
Paleozoic  beds.  The  river  is  cutting  down  its  bed  slowly  at  present, 
and  flows  in  a  number  of  interosculuting  channels,  separated  by  numer- 
ous islands  green  with  grain  or  covered  by  groves  of  stately  cotton- 
wootls. 

IHscMSfiion  of  evidence. — It  is  apparent  from  an  inspection  of  the 
accompanying  map,  upon  which  the  outline  of  the  drift  has  been  indi- 
cated, that  the  glacier  which  occupied  the  valley  bottom,  great  as  it 
was,  and  coming  from  that  great  center  of  dis^KTsion,  the  Yellowstone 
park,  was  a  very  local  ice  stream.  Yet  its  influence  uiK)n  the  topog- 
raphy, and,  to  some  extent,  the  scenery  of  the  area  covered  by  it,  war- 
rants this  extended  account  of  its  work. 

In  the  upper  mountain  valley  the  glacial  detritus  is  very  small  in 
amount,  in  fact  only  insignificant  deposits  have  been  left  in  certain 
sheltered  positions,  though  the  retreating  ice  dropped  bowlders  pretty 
generally  over  the  entire  area  covered.  The  work  of  the  ice  in  this 
part  of  the  field  was  mainly  that  of  erosion.  The  amount  of  this 
erosion  it  is  impossible  to  tell.  Upon  the  granites  and  gneisses  the 
ice  has  left  an  unmistakable  record  of  its  i>ower  to  plane  and  imlish, 
but  the  volcanic  breccias  show  only  the  broader  features  of  the  erosion 
performed  by  ice,  the  roc/k  not  being  suitiible  for  the  preservation 
of  the  finer  features  of  such  work,  but  probably  yielding  somewhat 
readily  to  the  i)lucking  action  of  the  ice. 

In  the  lower  valley  we  have  direct  eviden(!0  of  an  advance  of  the 
trunk  glacier  as  far  north  as  Fridley,  in  the  glacially  planed  surfaces 
(»f  the  basalt  sheets  found  in  the  center  of  the  valley.  It  is  sup{)osed 
that  horizontal  rock  layers,  such  as  these,  do  not  x)resent  the  most 
favorable  conditions  for  glacial  erosion  and  striation,  yet  these  siirfa<M)S 
aflbrd  well  preserved  evidences  of  both  in  their  low,  rouud^nl,  and 
polished  domes  of  rock,  and  their  north  and  south  stride,  whi<;h  must 
have  been  formed  by  a  somewhat  thick  sheet  of  ice  moving  northward. 
In  support  of  this  we  have  the  i)resence  of  basalt  bowlders,  undoubt- 
edly from  this  valley  sheet,  in  great  abundance,  north  of  the  eastern 
table.  These  bowlders  are  generally  well  glaciated,  for  the  rock  being 
very  hard  and  resisting  weathering  well,  preserves  such  traces  in  an 
excellent  condition. 

As  these  bowlders  occur  for  several  miles  northward  from  the  basalt 

table,  and  at  elevations  almost  equal  to  that  from  which  they  come,  it 

is  evident  they  have  been  iilucked  and  carried  forward  beneath  the  ice, 

mxH  they  form  further  and  confirmatory  evidence  that  the  ice  stream. 
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thinned  aa  it  must  Lave  been  at  this  point,  was  still  cnpable  of  doiiij;  a 
voiiKidcrnblc  work.  It  ih  evident  that  these  busidt  bowlders,  like  tliotte 
torn  and  triinHi>ortcd  t'TOin  (.'imiahai'  mountain,  originated  and  were 
tran(»iK>rtecI  wliolly  beneatli  the  ice,  and  were  uot  frost-riven  frag- 
meut'ii  from  peaks  and  ait-tos  projei^^tin^  above  the  ice.  They  thns 
afl<ird  a  demon  stratioii  of  the  elliciency  of  the  ice  stream  as  an  erosive 
agent.  It  should  be  i-cmeniberod  in  this  »)uneotiou  that  the  fall  of 
tlie  valley  is  only  some  200  feet  from  the  month  of  Yankee  Jim  canyon 
to  the  extreme  border  of  the  drift,  some  18  miles,  and  that  the  glacder, 
crowded  between  the  inonntain  slopes  and  in  the  gorge  of  Yankee  >)im 
canyon,  e.\pandecl  ont  to  at  least  twice  that  width  iu.this  broad  valley. 
The  qaartzite  drift  and  limestone  bowlders  fonnd  on  the  basalt  tables, 
may  evidence  a  pnsbing  westward  of  the  tributary  glacier  of  Emigrant 
creek,  ibllowiug  a  rei-ession  of  the  valley  gln(.'ier.  At  auy  rate  the  ab- 
sence of  these  forms  of  drift  south  of  this  part  of  the  valley  is  certainly 
significant.  It  is  to  such  an  advaiiee  that  we  must  ascribe  the  mo- 
rainal  heaping  on  tlie  eastern  basalt  table,  though  the  ridges  and  ac- 
couipuuying  intervening  channel-like  vales  may  conform  indirection  to 
the  movement  of  the  ice  stream,  iis  has  been  in  the  case  in  the  ridge 
mui-aine  of  the  Koidder  glacier.  It  is  believed  that  the  great  l>enches 
or  terraces  of  Uig  creek,  Rock  creek  and  Tom  Minor  creek  ai'e  not  of 
glacial  origin,  and  that  the  coiimidence  of  the  drift  limit  with  their 
borders  ^IKissesses  no  especial  siguiticaiice.  The  uarraw  bench  lines 
Bti'iating  the  sloiies  alxtat  the  mouths  of  Strickliii  and  Dry  creeks,  are 
in  iiart  at  least  (see  Fig.  1)  the  work  of  streams  marginal  to  the  ice. 

THE  BOULDER  GLACIERS. 

General  deneription. — The  monntainons  area  immediately  north  of  the 
Yelh)wstone  I'lnk  and  bounded  by  the  Yellowstone  river  on  the  west 
and  north  ii^  an  alpine  region  almunding  in  grandly  beautiful  sceoery. 
It  is  characterized  by  a  great  iilatenn  of  Ai'diean  gneisses,  deeply 
lrenclic<l  by  the  many  stn-^inis  which  have  their  MOnrces  in  the  snow 
banks  and  lakes  of  tlieii'  snmniitj^  and  by  high  peaks  of  volcanic  rocks 
wbiise  peculiar  erosion  adds  pleasing  variety  to  the  tyi>e4  of  mountain 
scenery  afl'orded  by  the  limestones  to  the  north  and  the  Arcliean  masses 
on  which  they  rest. 

This  block  of  monnt-ains  was  very  generally  covered  by  ice  during 
the  i>eriod  of  glai-iation,  which  sent  ice  streams  down  the  principal 
gorges  and  mountain  valleys.  IJoth  the  plat*>an  summits  and  these 
nniuntain  canyons  present  un<loubteil  evidences  of  the  work  of  the  iee 
in  producing  the  present  configuration  of  the  surface. 

To  the  northward  there  arc  two  ice  strcsanis  occupying  the  principal 
valleys,  those  of  the  Koulder  and  its  tributary,  the  West  Boulder.  The 
])atb  of  these  glaciers  and  the  mountain  area  in  which  they  origiunted 
present  us  with  very  interesting  and  typical  csainplee  of  alpiue  ghici- 
atiou. 
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The  pri  neipal  stream  drainiog  this  alpine  area  is  the  Boulder  river. 
Heading  in  the  many  lakelets  which  lie  nestled  in  the  mountain  basins 
about  ilaystacrk  peak,  the  stream  flows  rapidly  through,  a  narrow  gorge 
whi(ih  it  has  cut  through  the  granites  in  past  glacial  times  to  tlie  point 
where  its  volume  is  augmented  by  a  considerable  stream  called  Bridge 
creek.  From  here  northward  it  flows  in  a  bowlder-choked  channel 
through  the  gresit  cranyon  of  the  Boulder,  whose  glistening  walls  of  i>ol- 
ished  gneiss  rise  3,000  feet  high  on  either  side.  For  the  last  few  miles  of 
its  course  through  this  impiessive  gorge  the  stream  mean<1ers  somewhat 
slowly  through  a  network  of  channels  bordered  by  dense  growths  of 
spruce  and  tir,  with  thickets  of  brushwooil;  then  quietly  glides  througli 
boggy  meadows  past  tlie  eott4)nwood-covered  islands  at  the  gate  of 
the  mountains.  Immediately  above  the  Natural  Bridge  the  stream 
flows  in  a  limestone  bed,  in  which  it  soon  cuts  a  rapidly  deepening 
gorge  as  it  flows  northward  in  a  series  of  rapids  and  cascades  to 
disappear  in  a  snowy  white  feathery  fall  of  25  feet  into  the  tunnel 
of  which  the  Natural  Bridge  forms  tlie  i)ortal.  Emerging  a  hundred 
yanls  to  the  north  and  100  feet  below,  the  stream  ialls  into  a  tran- 
quil pool  at  the  head  of  a  gorge  that  is  a  mile  or  so  long  and  has  lime- 
stone walls  100  feet  high.  The  roof  of  the  first  short  tunnel  is  a  dry 
river  bed,  the  floor  of  a  gorge  that  is  a  continuation  of  the  picturescpie 
cutting  above  the  Natural  Bridge.  The  numerous  imtholes  and  water- 
worn  ledges  show  that  the  river  must  flow  over  this  cliannel  in  time  of 
flood,  to  fall  over  a  vertical  wall  into  the  pool  100  feet  below.  The 
beautiful  canyon  cut  in  a  low  limestone  anticlinal  north  of  this  is,  how- 
ever, immediately  deserted  by  the  river,  which  at  once  enters  a  tunnel 
in  the  westcu'n  wall,  only  to  emerge  at  the  northern  end  of  the  canyon. 
That  this  gorge  is  occasionally  occupied  by  the  river  is  atteste<l  by  the 
driftwood  and  gravel  in  its  bottom;  but  the  great  slopes  of  talus,  where 
firs  <i0  feet  high  are  growing,  show  that  such  occupancy  is  but  tem- 
porary. 

The  valley  of  the  Bcmldcr  begins  at  the  north  end  of  this  deserte<l 
river  canyon,  and  is  cut  in  the  Cretaceous  sandstones  and  shales,  rest- 
ing upon  the  steeply  upturned  Paleozoic;  limestones  which  flank  the 
Ai'chean  gn(Mss(*s,  and  whose  upturned  ledges  form  the  end  of  the 
canyon.  This  valley  is  about  three-fourths  of  a  mile  wide,  and  flanked 
by  walls  of  Cretaceous  rocks,  a  few  hundred  feet  high  on  either  side. 
In  this  uj^per  valley  the  river  peacefully  meanders  in  graceful  curves 
and  ox-bow  loops,  through  broad  alluvial  flats  covered  by  cotton  woods, 
until  it  is  joined  by  the  West  Boulder.  Here  as  it  leaves  the  morainal 
drift  the  vall(»y  immediately  broadens  out  to  a  nearly  unifonn  width 
of  a  mile,  and  the  bottom  lands  an<l  terrace  flats  are  of  greater  extent 
and  generally  occupied  as  farms.  In  this  part  of  its  course  the  river 
flows  more  rapidly,  dashing  against  the  many  great  bowlders  which  fill 
its  channel,  or  cutting  the  bluffs  c»f  volcanic  breccia  out  of  which  the  val- 
ley  lias  been  carved  ftirther  northward. 
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TIiiB  lower  valley  is  o-xtrmnoly  lipaiitifnl  nnrl  pk-tiircaqiie;  itd  aoftir 
4'0iit4>iirH  luid  l)i'ij;lit  green  Klo]ipfl  bciiiif  in  ptviuiiiiig t^utnist  to  tLe  wilder 
and  gmndf^i'  sM-eiioiy  of  the  iip]>er  piii-t  of  Mtit  rivttr'K  eour>)e.  The  walls 
to  tlic  wuMt  aro  often  pictiiiestumly  ])i)iitael<>d  mid  liuttiesaed  hy  tlic 
erosion  of  tli<i  Idt'^-cia,  wliilp  oii  the  ennt  of  tlie  stream  are  broad  juid 
rltarmiug  alliiviii)  tcrnic<>«.  A  broad  and  distinctly  viitbeni-li  HCort.'S 
tlit^  hIoI^oh  of  tilt*  c'URt,  and  rnns  into  a  t>roacl  gravel  (;«)verecl  terrace, 
wliirli  at  tin'  KionLli  of  <;ii«>irj-  crjH-k  ia  2511  feet  almve  the  rivtr.  It 
forms  the  iK-giniiing  of  th«  terrsuc  system  of  thn  Yellowston«  tlirongli 
which  t.lic  l!<mldtM-  IniK  ciit  its  way  to  join  that  strt^ain  in  thn  valley 
iihont  llig  Tindier.  In  this  lower  i)art  of  its  eoiirse  the  Rtrcain  is  Iwr- 
dci-ed  hy  agrojit  t,en'aee  formed  of  Hats  of  IiowhlerK  and  gravel,  brongi it 
down  by  the  streain  l\'<im  the  moraiiial  drift  ol'  its  ii]>pi!r  course. 

Like  most  mountain  nti-eanis  the  river  lian  a  descent  so  great  that  it 
IniK  removed  and  e.arried  down  the  grfiHler  )>t)rt  of  tlie  inoininal  debris 
whieli  choked  its  course,  a  work  that  ia  still  in  pvogresB. 

Nvvi'firlih. — It  is  jnipossilde  to  deHiic  the  ni^v(''  liclds  of  tliis  region 
beeanse  the  Huinniitfi  of  the  high  phitiiui,  over  10,OIM)  fei>t  almve  the  tten, 
»liow  gli)ciat.('d  siirf:ir-os  wliieli  can  not  be  diHei'cntiatod  from  thoae  foniid 
at  lower  elevations  where  there  is  nndonhted  evidence  of  tnie  glacial 
movenn-nt  in  the  general  topogra]diii-  relationH,  and  wlittretho  snni- 
niits  and  mountain  basins  filiow  morainal  aceunmlations  in  sheltered 
nooks  that  have  inidoiibtedly  been  h>lt  by  the  shrnnken  remnants  of 
till'  gwatcr  ghunera,  Tliew^  sninmits  aie  characterized  by  an  abund- 
ance of  lakelets  ocenpyiiig  ifmk  basins,  or  oeeasionally  held  bydiunsof 
moniinal  material. 

The  gorges  which  head  in  these  basins  and  amphitheaters,  ai-e  tyiw- 
cally  glaeial  in  fonn  and  .show  good  e\'am]des  of  ieo  scoring  when  they 
ai-e  eat  in  the  gn<>isses,  n|»oii  the  divides  and  ridges  at  the  heads  of 
the  gorges,  bowhlers  are  IVeipientlj-  i'ouiid  as  iiiHtaiUH'd  at  the  bead  of 
Sixmile  creek,  wtici-e  a  gneiss  eiratie,  a  fonit  in  diameter,  rested  upon 
vok'anic  bt'e<-eiii.  at  !l,lllll  feet  in  a  position  whicli  it  conid  only  have 
reached  by  trans|>or1a1ii>n  across  an  intervening  ^•alIey  several  hiin- 
di-ed  feet  ilci-p.  It  is  signilic:nit  as  evlilcncing  a  gt^neral  movement 
northward  of  the  ice  aheet  covering  the  c(^nti'al  jHtrtioii  of  the  range  as 
well  as  the  more  common  movements  down  the  mountain  gi>rgeA. 

The  observations  of  Mr.  Iddings,  by  whom  the  general  geology  of  tins 
monntain  tnic^t  was  studied,  showed  that  ghieiated  snrfai^a  ]irevnil 
atknit  the  liea<ls  of  alt  the  nion>  im|>oi'1anf  drainages  the  slopes  being 
ehanicteri/ed  by  glacial  stria-,  running  away  IVom  the  divide  and  down 
the  valleys. 

My  own  obs<^rvatioiis  show  similar  glaciated  areas  at  the  head  of  the 
Ibinlder  al>oat  Haystack  jicak.  Haystack  basin,  a  inoantiiin-tnp  ter- 
race, shows  lH>antifnlly  glaciated  surfaces  of  diorite  with  local  rtrifl 
deiiosit^t  and  oeeasional  erratics  fiYiin  the  neiglil»oring  iK-Akft.  Two 
glaciated   lakelets  make  this  basin  an  altractivc  camp.    The  alojieji 
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WB1D.1  CAmrON  OP  THE   BOULDER.  37 

of  Haystack,  crossed  by  the  trail  from  the  gold  mines,  show  good  ex- 
ami)les  of  glaciated  ledges  roughened  by  plucking. 

Canyons, — From  the  IlaystsKsk  mines  northward  to  Briilge  creek,  the 
canyon  is  decidedly  rugged,  with  a  terraced  bottom  such  as  is  common 
in  the  glaciated  canyons  of  the  Sierra  Nevada.  The  adjacent  sloi^es 
are  rugged,  and  though  showing  well  ghiciated  surfaces  lack  the  general 
rounding  so  prominent  in  the  canyon  farther  northward,  and  are  defi- 
nitely though  irregularly  benched.  These  surfaces  are  barer  than  those 
to  the  north,  and  apparently  more  freshly  glaciated.  The  slopes  have 
been  bare<l  by  avalanches,-whose  ]>aths  are  plainly  marked  by  arenas 
of  devastation,  in  desolate  contrast  to  the  Hower-covered^opens  or  the 
picturesque  pine  groves  of  the  neighboring  slopes.  The  stream  flows 
through  a  channel,  very  nsirrow,  steep  and  ro(*ky ;  there  are  no  alluvial 
flats,  though  well- wooded  benches  covered  with  talus  extend  along  the 
canyon  bottom. 

The  lirst  and  in  fact  the  largest  open  or  park  of  the  canyon,  called 
Hicks  park,  is  situated  about  ten  nules  below  the  mines.  The  stream 
leaves  its  rocky  bed  a  few  miles  below  this  and  flows  thereafter  over  a 
bed  of  bowlders  ami  morainal  debris  filling  the  valley  bottom.  In  fiuit 
the  (piantity  of  debris  left  by  the  retreating  glacier  is  so  great  that  the 
stream,  notwithstanding  its  steep  descent,  has  beon  unable  as  yet  t^ 
clear  it  out.  Below  Hicks  park  the  canyon  walls  are  much  nearer 
together  than  farther  north  and  show  beautifully  glaciated  moutonneed 
surfaces.  (S(»e  Plate  iv.)  (Considerable  morainal  <ac*.cunudations  fill  the 
(nmyon  bottom  at  the  mouth  of  a  large  stream  from  the  west,  the  open 
hills  being  known  as  Lick  ])ark.  Two  lakelet.s  fill  hollows  in  an  old 
river  channel  in  this  moraine,  and  sharp  ridges  of  debris  fill  the  bottom. 
Below  this  point  the  canyon  walls  recede,  and  the  glacial  U  shape  is 
very  prominent. 

This  canyon  of  the  Boulder  is  extremely  disappointing  to  the  trav- 
eler. The  walls  below  Lick  i)ark,  though  rising  to  great  altitudes, 
.'$,0(M)  feet  and  more  above  the  stn»am,  an*  receding,  generally  womled, 
and  <lo  not  fulfill  the  i)romise  of  rugged  beauty  given  by  the  entrance 
to  this  great  gorge.  This  is  no  doubt  largely  due  to  the  general  round- 
ness caused  by  glacial  erosion.  The  bosses  of  rot^k  in  the  canyon 
bottom  and  the  upper  walls  alike  show  glacial  rcmnding  and  polishing 
shown  in  Plate  TV,  <and  the  resulting  smoothness  is  a  disappointment  so 
far  as  scenic  beauty  is  concerned.  The  limestone  slo]»es  at  thc^  mouth 
of  the  canyon  and  about  the  Natural  Bridge  show  the  result  of  the 
gliU'ial  erosion  of  sedinn^ntnry  r(»cks.  From  here  northward  the  ice 
has  filled  the  valley  trough  and  overflowed  the  walls  covering  the 
adjacent  slo]>es.  Its  margin  is  easily  defined  by  the  rather  heavy 
deposits  of  drift,  and  debris,  but  it  is  evident  that  there  wiis  little,  if 
any,  erosion  of  these  surfaces,  for  the  le<lges  of  limestone  show  no 
abraded  surfaiMis,  nor  does  the  drilt.  farther  north  contjiin  fragments  of 
these  rocks.    This  failure  to  erode  the  sedimentary  rocks  is  the  more 


i 


38  QLACIATION  OF  THE  YELLOWSTONE   VALLEY.         [«.-u,.liU. 

remarkable  since  tlie  leilges  dip  at  an  angle  of  some  30°  in  tbe  direc- 
tion of  tlie  luovemeut  and  tlie  alt'trattonti  of  Mlialti  and  Handstones  liave 
brouglit  ttie  ledgcn  of  harder  nn^k  into  XhM  i-cliof  ah  hogback  ridges. 

Moraines. — In  tliis  lower  ]>art  of  its  course  tlie  river  has  removed 
tnott  of  tlie  niorainnl  debris  from  the  valley  bottom,  and  it  is  only  npou 
tUe  snrfat^s  above  tint  vullcy  wall  tliat:  the  glacial  di-hrin  forms  notiiv- 
able  nioniiiial  heapiiigs.  Thesi-  extend  nortliwai'd  to  tito  mouth  of  the 
west  iork  of  the  river. 

Xotaltli'  morainal  hoiipiiigs  occur  ou  the  Kast  Bonldcr  in  itjt  upper 
monnt^in  valley,  but  pn'scnt  noclftinis  to  novelty.  A  high  munoclinnl 
wall  prevented  their  exteiisiun  iiorlhwanl  into  a  basin  filled  >iy  glacial 
gravel  Kiinds,  an  attra(ftive  area,  upon  which  the  whit-c  settlers  look 
covetously.  It  is  a  broad,  open  basin,  the  center  being  a  nearly  level 
gravel  Ua-nu'c  through  which  t\ifi  streams  heading  in  the  inountiiins  to 
the  east  have  cut  down  aoum  100  feet  without  reai-hing  bed  ro«;k.  To 
tlie  south  tlie  elopea  are  not  glacial,  thelimttof  the  drill  being  alKiut  the 
edge  of  this  iilluvial  basin.  From  here  b)  the  mouth  of  the  eiist  fork  the 
drift  covers  the  hiwer  slojics  east  of  the  stream,  bat  diH's  not  surmount 
to  ro<'ky  h'dgcK  of  ('rctacitous  sinidstone  ontempping  above.  The  area 
between  the  K»st  fori;  and  the  Itoulderisalow  trianguliu-  doab  heavily 
covered  by  drilt,  A  scar  ma<le  by  tiie  river  shows  in  one  place  i\  thick- 
ness of  Wt  feet  of  stratified  sand  and  gravel,  overlaid  Ijy  drift,  but 
erratics  lire  rare. 

The  ghwrier  that  occui>ied  the  valley  of  the  West  Boulder  did  not  ex- 
tend us  far  northward  as  that  of  the  main  fitream,  and  ends  JUKt  north 
of  the  point  whert^  the  Meiicod  wagon  mad  erossct  the  stream. 

The  ice  stream  which  filled  the  valley  of  the  West  Boulder  over- 
ttowed  the  walls  of  this  valley,  and  h-lt  its  niorainiil  debris  to  mark  its 
limits  on  the  Jidiacent  shipes.  This  drift  forms  a  narrow  belt,  in  gen. 
cral  parallel  to  the  stream,  resting  u|K>n  the  eroded  surfaces  of  the  u])- 
turned  and  Hexed  beds  of  the  npjier  Oretaeedus.  Where  it  is  crossed 
by  the  McLeiid  roiul  near  its  norlherii  termination,  it  shows  the  usual 
knob  and  sink  toi>ograp]iy  of  Ihcsf  moraines,  the  hiUia-ks  of  the  large 
drift.,  the  sinks,  often  the  beds  of  dried  ponds.  The  bowlders  average 
;i  til  5  feet  in  diameter.  This  part  of  the  moraine  .shows  water  channels, 
a  feat  are  that  is  absent  fnim  the  moraine  on  top  of  the  bliiHs  upstream. 
On  the  east  side  of  the  river  the  moraine  terminates  in  a  considerable 
accuinulation  of  debris  linniing  a  tiimiiltiions  assemblage  of  hiinutiocky 
knobs  aiLiI  sinks,  the  miiterial  being  quite  (»>arse  and  but  little  rounded, 
and  manifestly  largely  from  the  surface  uf  the  ice.  The  smniiiit  of  this 
muraini^  is  tbrnied  of  some  ten  parallel  Itowlder  rulges,  with  grassy, 
bowldf-rh'ss  troughs  between,  siMiie  'jr>  to  3<t  feet  wide. 

The  inoniine  uimiii  the  west  siile  of  the  river  presents  few  points  of 
inteii^st.  Back  of  the  ^<  Ulue  Uim"  clilfs  it  ronns  aeonsiilerable  lake- 
let by  daminin^r  the  natural  shiiKts.  and  its  margin  is  very  nhitrply  de- 
llnt-d  upon  the  Laramie  flandstinies.    As  a  rule  the  surface  of  this 
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moraine  is  very  rou^li,  the  drift  var^inf^  greatly  in  size,  and  including 
many  large  blocks  principally  of  granite,  gneiss,  and  scliist.  Kear  the 
month  of  Davis  creek  the  drift  contains  alnindant  bowlders  of  lime- 
stone and  of  conglomerate,  but  these  rocks  do  not  extend  more  than  a 
mile  north  of  their  out<Tops.  Immediately  back  of  the  "Blue  Rim" 
cliffs  there  is  a  moraine  Hat  2<K)  yards  wide  at  the  top  of  the  bluff,  and 
back  of  this  the  usual  hummocks  prevail. 

The  country  ea.st  of  the  river  is  very  generally  heavily  mantled  by 
morainal  debris  for  some  distance  back  from  the  edge  of  the  bluffs. 
The  table-hiTid  south  of  the  McLe^  roml  shows  a  fine  alluvial  area 
that  is  very  fertile,  owing  to  the  damming  back  of  the  drainage  by  the 
moraine.  The  moniine  itsi^lf  is  here  very  rough,  and  dotted  with 
eight  lakelets.  Further  south  this  chara(^ter  is  i»re«serve<l  to  the  month 
of  the  mountain  canyon,  correspon<ling  to  the  out^Tops  of  the  Car- 
boniferous rocks.  At  the  mouth  of  this  grandly  pi<*.turesque  mountain 
gorge  the  canyon  bottom  is  <*.hoked  with  drift  and  the  stream  is  yet 
cutting  down  through  the  drift,  and  has  at  some  late  date  formed  a  lake 
immediately  above  the  mouth  of  Davis  creek,  whose  grassy  flats  fonn 
a  line  hay  ranch. 

Terracen, — Although  it  will  be  seen  from  thissiccountof  the  monvinal 
accumulations  of  the  Boulder,  and  its  branches  that  the  amount  of 
dC'bris  is  considerable,  yet  it  is  small  compared  with  the  erosion  which 
the  i(M'  lias  accomplished.  In  fact,  the  accumulations  of  the  West 
Boulder,  though  not  ext«»nding  so  far  northward,  are  gi*eater  than 
those  of  the  main  stream.  The  questiou  at  once  arises  what  lias 
become  of  the  eroded  material? 

Although  these  glaciers  had  a  length  of  10  to  IK)  miles,  there  are  no 
great  morainal  end>anlvments  to  show  their  foimcr  magnitude,  such  a^ 
abound  in  the  Wind  Hiver  mountains  and  the  Hoback  ranges  south 
of  the  park.  The  reason  is  ]>erhaps  to  be  found  in  the  great  terraces 
of  gravel  that  lH>rd(»r  the  Yellowstone.  The  lower  course  of  the 
Boulder  river  is  marked  by  t(»iTa(»e8  of  assorted  drift,  but  the  narrow- 
ness of  the  valley  has  not  favored  the  presi»rvation  of  the  gre^it  trains 
of  debris  which  undoubtedly  were  carrie<l  <lown  the  valley  from  the 
termination  of  the  glacier.  The  larger  part  of  this  material  was 
l)robably  swept  northward  by  the  flooded  stre^im,  and  helped  to  build 
the  broad  and  extensiv4)  tiTraces  of  the  Yellowstone.  It  sh<nild  be 
note<l,  however,  that  there  is  a  considerable  terrace  on  the  east  side 
of  the  Bcmlder,  corresponding  in  level  to  the  great  upper  terrace  of 
the  Yellowstone,  south  of  Big  Tind)er.  It  is  a  very  level  area  about 
a  mile  jmtoss,  in  grc^itest  ext(?nt,  sh>pnig  to  the  north  downstream, 
covered  by  well  rounded  cobbles  and  gravel  of  gneiss,  limestone,  shale, 
c^mglomerate,  and  other  rocks  found  to  the  south.  TJiis  terrace  is, 
however,  but  part  ot  the  great  system  that  forms  so  prominent  a  feature 
of  the  piedmont  country  of  this  region  and  reconl  an  elevation  and 
erosion,  subsei^ueut  to  the  maximum  of  glaciation. 
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The  BdhIUit  glai-ier  was  tlie  iixiial  ty|>e  of  mountoiB  ice  Btrcam, 
(.-oniuiou  in  tlie  Uocky  Momitain  ix'tjioii  »i>utli  of  the  liuiit  of  the  great 
Ormlillera  {(lavier  ilettcribed  by  Uawsuii.  It  (Iif1i>r«  but  sligbtly  frum 
those  tiiiit  streiiiiifd  outward  from  tin-  di-cit-cttt  ^irges  of  the  Crazy 
mountains,  wlien^  the  Kiiurce  of  supply  was  small  and  local. 

Furtlier  studies  are  iti  jproyress  in  otlivr  parts  of  the  Coi-dillera,  froni 
the  Canadian  line  sontliwanl,  and  also  of  the  isolated  {fniiiiis  of  niouu- 
tuiiis,  the  Crazies.  Ili;;hwoud,  and  utliors  tliat  tonn  such  xtrikitij:  tea- 
tiirfx  of  the  plains  i-ountry  east  of  the  main  raiij;es.  It  is  believe^l  tluit 
the  ix-snItH  will  rontrihnte  mncli  of  vatui;  to  tbe  histotry  of  the  I'leisto- 
ceiie  in  tliis  re^'ioii  and  thmw  1i;;trt  uihiii  some  of  thu  little  understood 
liroblems  that  eunfront  the  geologist. 
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The  publications  of  the  United  States  Geological  Survey  are  issued  in  aooordance  with  the  statute 
approved  March  3, 1879,  which  declares  that— 

'*  The  publications  of  the  Geological  Suwey  shall  consist  of  the  annual  report  of  operations,  geological 
and  economic  maps. illustrating  the  resources  and  cUissification  of  the  lands,  and  reports  upon  general 
and  economic  geology  and  paleontology.  The  annual  report  of  operations  of  the  Geological  Survey 
shall  accompany  the  annniU  report  of  the  Secretary  of  the  Interior.  All  special  memoirs  and  reports 
of  said  Survey  shall  be  issued  in  uniform  quarto  sotIos  if  deemed  necessary  by  the  Director,  but  other* 
wise  iu  ordinary  octavos.  Three  thousand  copies  of  each  shall  be  published  for  scientific  exchanges 
and  for  sale  at  the  price  of  publication ;  and  all  literary  and  cartographic  materials  received  in  exchange 
shall  be  the  property  of  the  United  States  and  form  a  part  of  the  library  of  the  organisation;  an4  the 
money  resulting  from  the  sale  of  such  publications  shall  be  covered  into  the  Treasury  of  the  United 
States." 

On  July  7, 1882,  the  following  joint  resolution,  referring  to  all  Government  publications,  was  passed 
by  Congress : 

"That  whenever  any  document  or  report  shall  be  ordered  printed  by  Congress,  there  shall  be  printed, 
in  addition  to  the  number  in  each  case  stated,  the  *  usual  number'  (734)  of  copies  for  binding  and 
distribution  among  those  entitled  to  receive  them." 

Except  in  those  cases  in  which  axL  extra  number  of  any  publication  has  been  supplied  to  the  Survey 
by  special  resolution  of  Congress  or  has  been  ordered  by  the  Secretary  of  the  Interior,  this  office  has 
no  copies  for  gratuitous  distribution. 
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LETTER   OF  TRANSMITTAL. 


Department  of  the  Intertob, 

United  States  Geological  Survey, 

Yellowstone  National  Park  Division. 

W(ishingt07ij  1>.  C,  July  18, 1892. 

Sir  :  I  take  pleasure  in  transmittiug,  ^lerewith,  a  paper  by  Mr.  Walter 
H.  Weed,  entitled  "The  Laramie  and  the  overlying  Livingston  Forma- 
tion in  Montana,''  with  a  report  upon  their  Flora,  by  Mr.  Frank  H. 
Knowlton. 

In  working  out  the  geology  of  the  Cordillera  there  are  no  more  im- 
portant chapters  than  those  that  relate  to  the  physical  history  of  the 
Laramie  and  the  overlying  formation.  These  rocks  are  well  developed 
in  the  Yellowstone  valley,  between  the  Bridger,  Snowy,  and  Crazy 
mountains,  and  Mr.  Weed  has  devoted  much  time  to  their  study,  em- 
bodying the  results  of  his  investigations  in  the  present  paper.  He 
presents  most  forcible  reasons  for  dividing  the  great  thickness  of  beds 
which  have  heretofore  been  included  in  the  Laramie  into  two  distinct 
horizons,  restricting  the  use  of  the  term  "Laramie''  to  the  sandstones 
conformable  to  the  underlying  marine  Cretaceous,  and  deaignatiug  the 
overlying  unconformable  beds  as  "the  Livingston  formation."  The 
physical  conditions  shown  in  the  Yellowstone  valley  are  strikingly  in 
accord  with  those  described  by  Mr.  Cross  along  the  Front  range  in  (Colo- 
rado. It  is  by  such  detailed  studies  that  we  shall  finally  arrive  at  the 
true  geological  limits  of  the  Laramie  formation. 

In  the  accompanying  paper  Mr.  Knowlton  admirably  supplements 
the  work  of  Mr.  Weed.  He  discusses  the  fossil  flora  from  both  horizons 
in  the  Yellowstone  valley,  reviewing  all  the  material  obtained  since 
1871.  The  two  papers  taken  together  form  an  important  contribution 
\o  our  knowledge  of  these  beds. 

I  take  pleasure  in  recommending  its  publication  as  a  Bulletin  of  the 
U.  S.  Geological  Survey. 

Yours,  very  respectfully, 

Arnold  Hague, 
Oeologist  in  Charge. 

Hon.  J.  W.  Powell, 

Director  U.  8.  Oeological  Survey. 
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OUTLINE  OF  PAPER. 


Briefly  snmnmrizod,  thifl  paper  gives  an  account  of  a  series  of  beds  heretofore  em- 
braced within  the  Laramie,  and  covering  the  great-er  part  of  the  state  of  Montana 
east  of  the  Kocky  mountains.  It  is  shown  that  the  thickness  of  some  13,000  feet  of 
sandstone  shales  and  conglomerates  belong  to  three  fonnations :  the  Laramie,  the 
overlying  Livingston,  and  the  higher  Fort  Union  beds.  The  Laramie  is  briefly  de- 
scribed, and  an  account  given  of  the  overlying  series  of  strata  composed  of  water- 
laid  and  assorted  volcanic  material,  which  are  named  the  Livingston  bods.  Obser- 
vations prove  that  these  beds  overlie  the  coal-bearing  true  Laramie  rocks,  and.  that 
they  contain  intercalated  beds  of  true  volcanic  agglomerate.  The  entire  Living- 
ston formation  is  overlain  by  a  great  thickness  of  beds  of  fresh-water  sandstones, 
of  which  the  Crazy  mountains  are  formed,  which  are  believed,  to  be  of  Fort  Union  ago. 
Stratigraphical  evidence  is  presented  to  show  that  the  Livingsten  beds  are  of  post- 
Laramie  age,  yet  older  than  and  distinct  from  the  Fort  Union  Eocene.  Evidence  is 
given  showing  an  uplift  with  erosion  during  the  accumulation  of  the  Livingston 
beds,  and  after  the  formation  of  the  Laramie  coal  beds,  audit  is  shown  from  the  com- 
position of  the  conglomerates  and  their  relation  to  the  consolidated  ejectamenta  of 
explosive  volcanic  eruptions  and  from  the  nature  of  the  overlying  beds  forming  the 
Crazy  mountains,  that  we  have  undoubted  proof  of  powerful  dynamic  movements, 
accompanied  by  an  eruptive  activity  following  soon  after  the  epoch  of  the  coal- 
bearing  Laramie,  and  marking  the  inception  of  that  long  period  of  volcanic  action 
which  continued  with  various  interruptions  into  Pleistocene  times^  and  formed  the 
great  volcanic  area  of  the  Yellowstone  National  park. 
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THE  LARAMIE  AND  THE  OVERLYING  LIYINGSTON 

FORMATION  OF  MONTANA. 


By  Walter  Harvey  Weed. 


INTRODUCTION. 

The  region  of  ibe  Great  Plains  which  forms  the  eastern  portion  of 
Montana  and  the  Cordilleran  region  of  the  western  part  of  the  state, 
present  widely  different  types  of  scenery  and  geological  structure. 
The  first  is  but  a  continuation  of  the  broad  trans-Mississippian  plains 
stretching  northward  along  the  eastern  front  of  the  Rocky  mountains 
far  intoCanadian  territory.  The  latter  is  a  complex  of  mountain  ranges, 
where  the  folding  and  faulting  of  the  rocks  is  both  intricate  and  ob- 
scure. It  is  with  a  portion  of  the  border  line  between  these  two  sharply 
contrasted  regions  that  the  present  paper  deals,  a  region  "where  the 
slightly  folded  rocks  of  the  plains  are  warped  and  crumi)led  upon  the 
flanks  of  the  mountains  that  form  the  easternmost  portion  of  the  Cor- 
dilleran area. 

In  the  foothill  country,  lying  at  the  base  of  the  mountains  south  of  the 
Yellowstone  river,  near  Livingston,  Montana,  a  series  of  water-laid 
strata,  composed  mainly  of  volcanic  detritus  and  overlying  the  cojil-bear- 
ing  Laramie  beds,  was  observed  by  the  writer  in  1890,  while  studying 
the  geology  of  the  region,  in  continuation  of  the  work  of  the  Yellow- 
stone park  survey.  Further  exploration  proved  that  the  series  covers 
a  large  part  of  this  region  and  is  separable  lithologically  and  by  evi- 
dences of  unconformity  into  a  distinct  formation. 

Measured  sections  of  the  strata  about  the  Crazy  mountains  show  a 
thickness  of  12,000  feet  of  fresh  water  sandstones  and  clays  referred  to 
the  Laramie.  It  is  now  possible  to  subdivide  this  great  thickness  of 
beds  into  Laramie,  a  higher  horizon  herein  named  the  Livingston,  and 
the  still  higher  beds  of  the  Crazy  mountains,  which  have  not  as  yet 
been  differentiated  into  horizons,  but  probably  represent  the  Fort  Union 
beds  of  eastern  Montana. 

These  beds  present  proof  of  a  series  of  events  following  the  epoch  of 
the  coal-making  Laramie  similar  to  those  described  by  Whitman  Cross,^ 

*The  Denver  Tertiury  Formation.    Amer.  .Tonm.  8ci.,  vol.  xxxvii,  April,  1889. 

Post-Laramie  Deposits  of  Colorado.    Am.  Jour.  Sci.,  xuv,  July,  1892. 
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in  Colorado,  of  which  the  Arapahoe  and  the  Denver  beds  are  the  evi- 
dence. The  importance  of  this  post-Laramie  elevation  and  erosion  with 
accompanying  volcanic  activity  has  been  strongly  insisted  upon  by  Bir. 
Emmons,^  and  is  confirmed  by  rapidly  accumulating  evidence  observed 
in  diflferent  parts  of  Colorado.* 

The  strata  described  in  the  present  paper,  though  differing  in  many 
points  from  those  of  Colorado,  attest  a  somewhat  similar  period,  and 
afford  the  first  recognition  of  the  epoch  outside  of  Colorado. 

In  this  part  of  Montana  the  orographic  movements  that  produced 
the  llocky  mountain  ranges  were  accompanied  by  periods  of  volcanic 
activity  prolonged  into  late  Tertiary  time,  which  resulted  in  the  accu- 
mulation of  vast  quantities  of  agglomerates,  breccia,  and  lava  flows, 
out  of  which  great  mountain  ranges  have  been  carved.  These  volcanic 
accumulations  have  been  studied  for  many  years  in  the  region  of  the 
Yellowstone  park  and  the  adjacent  country,  where  they  rest  upon 
Archean  gneisses,  eroded  Paleozoic  limestones,  and  Cretaceous  sand- 
stone alike,  but  no  definite  age  could  be  assigned  to  the  beginning  of 
this  long  period  of  disturbance  and  volcanic  activity. 

Exatninations  of  the  Laramie  and  post-Laramie  strata  east  of  Liv- 
ingston showed  that  these  beds  were  several  thousand  feet  thick,  and 
included  an  intercalation  of  volcanic  agglomerate  that  represents,  in 
part,  the  source  of  the^ands  and  pebbles  of  the  stratified  rocks.  As 
the  water  laid  beds  of  the  series  contain  determinable  plant  remains 
and  a  scanty  fresh-water  fauna,  they  possess  decided  interest  in  the 
light  they  throw  upon  the  age  at  Vhich  the  remarkable  series  of  volcanic 
eruptions  of  this  region  began. 

GEOGRAPHY  OF  THE  REGION. 

The  region  in  which  these  formations  have  thus  far  been  mapped 
and  studied  embraces  a  part  of  the  Kocky  mountains  and  the  country 
eastward.  Geographically  the  region  is  an  interesting  one,  embracing 
the  headwaters  of  the  Missouri  river,  and  its  great  tributary,  the  Yel- 
lowstone. The  country  north  of  the  Yellowstone  National  park,  with 
that  about  the  headwaters  of  the  Missouri,  is  a  mountainous  tract, 
through  which  the  Yellowstone  and  the  three  rivers  that  uniting  form 
the  Missouri,  have  cut  valleys  that  divide  this  elevated  area  into  north 
and  south, ranges,  known  as  the  Snowy  mountains  and  the  Gallatin^ 
Madison,  and  Jefferson  ranges.  These  mountains  end  abruptly  north- 
ward in  the  Yellowstone  and  in  the  Three  Forks  valleys,  but  the  front 
range  of  the  Kocky  mountains  is  continued  north  of  the  Gallatin  range 
by  the  lesser  uplift  of  the  Bridger,  which  with  the  lower  elevations  of 
Sixteen-mile  creek  connect  the  southerly  ranges  with  the  Big  Belt  and 
Little  Belt  mountains.    The  Snowy  mountains,  which  inclose  the  park 


» BaU.  Geol.  Soc.  Amer.,  vol.  i,  1890,  pp.  245-280. 
«R.  C.  Hills,  Proc.  Col.  Sci.  Soc,  1890. 
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upon  the  north,  are  encircled  by  the  Yellowstone  river,  whose  broad 
valley  about  Livingston  is  typical  of  its  further  course. 

I^orth  of  the  Yellowstone  river  are  the  Crazy  mountains,  a  strik- 
ingly picturesque  and  rugged  group  of  peaks.  They  form  an  isolated 
mountain  mass  standing  out  prominently  by  themselves,  and  sepai'ated 
by  wide  valleys  from  the  front  ranges  of  the  Kockies  that  encircle  them 
on  three  sides.  In  the  Crazy  mountains  and  the  valleys  between  them 
and  Hanks  of  the  adjacent  ranges  the  formations  herein  described  attain 
their  most  interesting  development.  The  southernmost  part  of  this 
region  has  been  called  the  Bozeman  coal  field,  as  it  is  an  area  distin- 
guished by  the  occurrence  of  the  productive  Coal-measures  of  the  Lar- 
amie lying  east  of  the  city  of  Bozeman.  The  "field"  is  adjacent  to 
the  ^Northern  Pacific  railroad  and  is  situated  50  miles  north  of  the 
Montana  boundary  line,  embracing  the  entire  foothill  country  between 
the  Yellowstone  river  and  the  mountains  to  the  south,  from  Big  Tim- 
ber to  Livingston,  as  well  as  the  rugged  country  westward,  forming 
the  Missouri- Yellowstone  divide  and  the  foot  sloijes  of  the  Bridger 
range.  The  mountains  bounding  the  field  upon  the  south  are  steep 
and  rugged  peaks  belonging  to  the  Snowy  range,  through  which  the 
larger  streams  have  cut  deep  canyons  on  their  way  to  the  lower  coun- 
try of  the  plains.  The  largest  of  these  streams  is  the  Yellowstone 
river,  which,  after  leaving  the  Yellowstone  park,  flows  through  a  couple 
of  picturesque  mountain  valleys  and  intervening  canyons  and  emerges 
from  the  mountain  region  at  Livingston.  West  of  this  point  the  rail- 
road follows  up  a  small  stream  to  the  Muir  tunnel,  which  gives  access 
to  the  Missouri  drainage,  the  coal-bearing  strata  forming  a  belt  south 
of  the  railroad  as  far  as  Kocky  canyon,  where  they  tarn  northward  and 
are  continued  along  the  base  of  the  Bridger  mountains  and  the  low 
uplifts  that  connect  this  range  with  the  Little  Belt  mountains. 

GENERAL  GEOLOGY. 

The  structural  features  of  the  region  present  several  peculiarities  of 
interest.  The  mountains  lying  between  the  National  Park  and  the  Yel- 
lowstone river,  known  as  the  Snowy  range,  consist  in  the  main  of 
Archean  rocks  and  volcanic  accumulations.  The  northern  peaks  of 
the  range  show  Paleozoic  rocks  dipping  steeply  to  the  northward 
away  from  the  Archean  plateaus.  The  canyons  cut  by  the  streams  that 
issue  from  the  mountains  show  an  S-shaped  fold  parallel  to  the  mountain 
front,  and  modified  by  a  tendency  to  en  Echelon  folding.  Faulting  of 
this  fold  has  brought  up  Archean  rocks,  which  form  high  and  sharp 
peaks  entirely  surrounded  by  Paleozoic  rocks.  West  of  Livingston 
the  warping  takes  the  form  of  a'  succession  of  short  anticlinal  folds  ar- 
ranged en  Echelon,  with  a  northeast  trend,  their  axes  dipping  more  or 
less  steeply  in  the  same  direction.  These  folds  end  in  the  overturn 
forming  Mount  Ellis  and  the  south  end  of  the  Bridger  range.  Ifowhere 
is  the  relation  between  geologic  structure  and  topographie  relief  more 
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clearly  shown,  and  the  cutting  across  of  the  anticlinal  folds  by  the 
niouutaiu  streams  clearly  reveals  the  details  of  their  stnictnre. 

The  Bridger  range  is  a  fold  involving  the  Livingston  and  all  earlier 
rocks,  of  which  the  eastern  side  alone  now  remains.  The  low  moan 
tains  northward  show  parallel  anticlinal  folds,  running  north  and 
south,  broken  through  in  the  Elk  mountains  by  an  extensive  intrusion 
of  quartz  porphyrite.  In  the  extensive  synclinal  basin  thus  inclosed 
upon  three  sides  by  the  uplifts  of  these  front  ranges  of  the  Eocky  moun- 
tains, the  Crazy  mountiiins,  form  a  magnificent  monument  of  erosion. 
The  main  mass  of  these  mountains  is  formed  by  a  synclinal  of  post- 
Laramie  strata,  in  which  the  sedimentary  rocks  have  been  baked  and 
metamorphosed  about  a  great  core  of  igneous  rock,  from  which  dikes 
radiate  on  every  side.^ 

The  geology  of  the  Gallatin,  Madison  and  Jefferson  ranges,  defined 
by  the  three  forks  of  the  Missouri,  is  discussed  by  Dr.  A.  C  Peale  in 
the  text  of  the  Three  Forks  Atlas  sheet  of  the  U.  S.  Geological  Survey. 

A  number  of  carefully  measured  sections  were  made  at  difterent  local- 
ities, ft'om  a  study  of  which  and  the  review  of  the  fossil  remains  thus 
far  collected,  the  different  terranes  have  been  discriminated.  The  fol- 
lowing section  represents  the  entire  stratigraphic  series  from  Cambrian 
to  post-Laramie  as  developed  in  the  region  under  discussion. 


» Geology  of  the  Crazy  monntains,  Moutana,  J.  E.  Wolff,  Bull.  Geol.  See.  Amer.,  vol. 
3,  pp.  445-452. 
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Geological  series  exposed  near  Liringston,  Montana, 


7,000 

Livingston  beds — fiandstones,  nlidles,  and  conglomerates. 

4,700 

1,000 

Laramie  coal-beai'iug  sandstones  and  shales ;  leaf  remains,  and  in- 
vertebrates. 

Montana— sandy  shales  and  argillaceous  shales. 

Colorado— argillaceous  limestones,  with  bituminous  shales  at  base. 

Dakota— sandstunes  and  conglomerates. 

1 

1.5C0 

1,000 

600 

460 

0  ura  • 

Sandstones. 
Limestones  and  shales. 

• 
1,900 

400 
1.500 

Carboniferous  i 

Qoartzitcs,  sandstones,  and  interbedded  limestones. 
Limestones,  massive,  fossiliferons. 

450 

250 
200 

C  Limestones  and  shales. 
Devonian  < 

(  Liraeatonen — very  massive. 

ft35 

410 
425 

Cambrian  ■ 

r Limestones,  generally  massive,  with  limestone  conglom- 
erate, alternating  with  shales. 

t>oft  shales,  with  interbedded  impure  limestones  and  basal 
quartzite. 

Algonkian  schists. 

The  section  is  well  exposed  in  the  canyon  of  the  YeUowstone,  4  miles 
south  of  Livingston. 


THE  MESOZOIC  SECTION. 


A  detailed  section  of  the  strata  overlying  the  Jurassic  limestones  has 
already  been  published  by  the  writer,  but  is  republished  herewith  in 
greater  detail,  in  order  that  the  nature  of  the  Laramie  and  its  relations 
to  the  underlying  Mesozoic  and  overlying  Mission  creek  beds  may  be 
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fdlly  uDder.stood.    It  represeats  ttio  serica  an  exposed  near  the  town  of 
Cokedale,  aomo  10  miles  west  of  Liviiigst^it. 

This  section  was  meiisured  on  the  slopes  west  of  the  aoiith  fork  of 
Cokedale  creek,  and  begius  at  the  poiut  where  this  stream  cuts  across 
the  anticline  of  Canyon  mouutain  and  exposea  the  Jurasaic  shales  and 
limestones.'  A  section  of  the  strata  in  this  vicinity  was  made  for  the 
Northern  TraQscontineutal  Survey,  a  graphic  representation  of  which 
is  published  iu  the  very  interesting  account  of  the  Bozemaa  coal  field 
written  by  Mr.  <i.  H.  Eldridge.' 

Seetiott  al  Cokcdalt,  Mimlana. 
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The  base  of  this  section  is  the  belt  of  impure  limestone  and  shale  that 
overlies  the  heavy  bed  of  quartzite  cappiiig  the  Garboniferoos.  These 
Jnrassic  limestones  and  shales  contain  an  abundance  of  fossils,  among 

'  Bull.  Gcol.  Soo.  Amer.,  vol.  Ii,  pp.  340-364. 

*BaporU,  Tenth  CensuB  U.  S>,  vol.  xv,  Miutug  ladoBtry,  p.  739.     . 
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which  Gryphea  and  Myacites  are  th«o  most  plentiful.  The  rocks  are 
soft  shales  or  impure  limestones,  readily  weatheriug  down  so  that  the 
beds  most  frequently  form  a  gulch  parallel  to  the  strike,  where  mono- 
clinal  folding  prevails.  Overlying  these  beds  the  strata  are  sandy,  and 
grade  into  a  coarse  crystalline  limestone  full  of  fossil  fragments  and 
changing  rapidly  into  a  very  remarkable  cross-bedded  grit,  frequently 
conglomeratic.  This  bed  has  been  recognized  over  large  areas  of  central 
Montana  and  is  generally  a  conspicuous  ledge  outcropping  on  the  slope 
beneath  the  Dakota  "  hogback."  The  fossils  found  in  it  are  largely 
fragmentary,  but  show  Gryphea^  Ostrea  stringulata,  Camptonectes  per- 
tenuistriatuSy  and  Rhynconella  myrani  in  abundance.  Between  this  bed 
and  the  Dakota  conglomerate  there  is  a  series  of  shaly  beds  in  which 
no  fossils  have  been  found,  alternating  with  sandy  strata  possessing  no 
marked  characteristics.  Both  sandstones  and  shales  are  seldom  ex- 
posed, but  form  the  slopes  between  Jura  and  Dakota  ledges.  These 
beds  have  in  the  section  been  assigned  to  the  Jurassic.  They  corre- 
spond in  stratigraphic  position  and  lithological  character  to  the  fresh- 
water Jura  of  Colorado,  are  variegated  in  color,  but  in  the  absence  of 
fossils  can  not  be  positively  assigned  to  the  Jura. 

CRETACEOUS. 

The  Dakota, — The  Dakota  forms  the  most  persistent  and  readily 
recognizable  horizon  of  the  Kocky  mountain  Mesozoic.  In  this  region 
it  is  generally  a  sandstone  usually  with  a  characteristic  conglomerate 
at  the  base,  which,  with  the  associated  sandstones,  resists  weathering 
and  in  the  upturned  strata  of  the  footliills  stands  out  very  prominently. 
This  conglomerate  is  overlain  by  variegated  magnesian  limestone,  carry- 
ing pebbles  at  the  base,  and  of  a  prevailing  lilac  or  red  tint.  These 
beds  grade  into  soft  sandstones  succeeded  by  sandy  shales,  and  these 
by  a  thin  bed  of  fine-grained  dark-gray  limestone,  full  of  gasteropod 
shells.  An  examination  of  these  fossils  by  Dr.  C.  A.  White,  together 
with  the  stratigi-aphical  position  of  this  limestone,  shows  it  to  be  equiva- 
lent to  the  fossiliferous  Dakota  beds  of  Bear  river,  recently  described 
by  Mr.  T.  W.  Stanton.  This  is  overlain  by  sandy  shales  with  some 
carbonaceous  markings  (but  no  recognizable  plant  remains),  capped  by 
the  dense  pink  and  white  finely  granular  sandstone  or  quartzite  that 
is  assumed  to  be  the  top  of  the  Dakota.  It  is  a  very  hard  rock^  resists 
erosion  well,  but  breaks  into  great  cubical  blocks,  whose  debris  is 
abundant  on  the  slopes  and  in  the  valley  drift. 

Colorado  group. — Overlying  the  beds  referred  to  the  Dakota  there 
is  a  great  thickness  of  shales,  ;snth  interbedded  sandstones.  The  lower 
part  of  this  series  consists  of  rather  dark  carbonaceous  shales,  with 
lighter  arenaceous  beds  and  occasionally  sandstones.  In  their  sandy 
nature  and  the  presence  of  beds  of  sandstone,  the  beds  show  evidence 
of  the  proximity  of  a  shore  line.    Fossils  obtained  from  these  beds  by 
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W.  M.  David  prove  the  Colorado  i\<xe  of  the  strata.    The  following 
species  were  identified  by  R.  1\  Whitfield: 

Jnoceramus  umhonatwt  M. 

prohlcmaiicus  M. 

tpt 

undahundris  M. 
Ostrea  congesta. 
Gryphea  vesiculartB, 
Exogyra, 

Gyrodcs  depressa  M. 

Pkoladomya  Bei'thoudi  (prohahly  P,  papyrac^as). 

Several  utlier  species  that  appear  to  have  uo  taxonomio  ralue  were  aim 
found. 

Montana  group, — A  satisfactory  discrimination  between  the  beds  of 
the  Colorado  and  those  forming  this  group  can  not  be  made  on  paleon- 
tological  grounds,  as  few  fossils  have  been  collected  in  the  beds  assigned 
to  the  Montana.  The  lower  thousand  feet  consists  of  sandy  shales, 
impure  limestones,  and  occasional  thin  sandstones,  the  whole  becom- 
ing more  arenaceous  towards  the  top  and  grading  into  thinly  bedded 
sandstones.  These  latter  beds  sometimes  form  bluff  ex^iosures,  but 
more  often  weather  out  in  "tombstone  ledges."  In  the  eastern  part 
of  the  field  the  dark  gray  sandy  shales  are  directly  overlain  by  a  heavy 
ledge,  of  yellow,  rather  dark,  and  very  massive  sandstone,  which  is 
thought  to  be  the  equivalent  of  the  Fox  hills.  It  is  immediately  over- 
lain by  the  whiter,  cross-bedded,  and  somewhat  softer  massive  beds  of 
the  Laramie  Coal-measures.  "No  fossils  have  been  obtained  from  this 
supposed  Fox  hill  sandstone,  which  may  prove  to  belong  to  the 
Laramie. 

Those  irregular  and  local  elevations  of  the  Cretaceous  sea  bed  that 
occurred  in  the  region  east  of  the  mountains  in  Canada  and  northern 
Montana,  and  resulted  in  the  accumulation  of  estuarine  and  lacustrine 
deposits,  known  as  the  Belly  river  beds,  are  not  indicated  in  the  rocks 
of  this  vieinity.  The  Montana  beds  indicate  a  varying  subsidenceand 
the  proximity  of  a  low  land  mass  with  a  gradual  shallowing  of  the 
waters  that  resulted  in  the  accumulation  of  the  sandstones  and  coal 
seams  of  the  Laramie. 

THE  LARAMIE  FORMATION. 

The  Laramie,  the  chief  coal-bearing  formation  of  the  Bocky  moun- 
tain region,  is  well  developed  in  Montana.  In  the  particular  area 
under  discussion  the  strata  form  a  continuous  belt  stretching  westward 
along  the  flanks  of  the  Snowy  mountains,  and  northward  upon  the 
slopes  of  the  Bridger  and  Little  Belt  ranges.  Isolated  exposures  also 
occur  in  the  mountainous  region  to  the  west,  wliich  though  of  small  geo- 
graphical extent,  present  structural  features  of  much  interest. 

The  area  in  which  the  Laramie  strata  are  exposed  is  the  region 
adjacent  to  Livingston  is  shown  upon  the  geological  map,  Plate  i^ 
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The  rocks  of  this  formation  form  a  group  which  is  sharply  defiued 
l)oth  by  fossils  and  i>hysical  characters.  The  beds  consist  of  massive 
light-colored  sandstones,  with  intercalated  shale  beds  and  coal  seams 
near  the  base,  becoming  less  frequent  toward  the  top.  The  lower 
delimitation  of  the  Laramie  is  assumed  to  be  the  dark  and  heavy  bed 
of  massive  sandstone,  assigned  to  the  Fox  hills,  found  below  the  lowest 
workable  coal  seam  and  resting  directly  upon  the  readily  distinguish- 
able and  Hthologically  distinct  gray  shales  and  fissile  argillaceous  sand- 
stones of  the  Montana  group.  The  upper  limit  of  the  Laramie  in  the 
region  studied  is  marked  by  an  abrui)t  change  in  the  composition  of 
the  beds  and  closely  resembles  in  general  characteristics  that  change 
which  has  been  found  so  prominently  develoixid  in  Coloriulo. 

This  definition  of  the  Laramie  is  in  accord  with  the  original  defini- 
tion of  King,  and  conforms  to  the  usage  of  Newberry,  Emmons,  and 
Cross,  though  differing  from  the  limits  assigned  on  theoretical  grounds 
by  Prof.  White,  which  are  based  upon  faunal  cliaracteristics.  The 
occurrence  of  marine  Cretaceous  fossils  in  the  Laramie,  showing  tem- 
porary recurremje  of  salt-water  conditioiis  following  a  considerable 
period  of  coal  making  depositions  is  now  a  well-established  fact. 

As  exposed  Jit  various  localities  throughout  this  region  the  average 
thickness  is  1 ,000  feet.  This  is  exceeded  in  the  hills  north  of  the  i^ridger 
mountains,  but  is  about  the  thickness  throughout  the  Bozenian  coal 
field.  Theexposures  can  not  be  directly  compared,  however,  since  there 
is  proof  of  a  considerable  period  of  erosion  following  the  deposition  of 
the  beds  of  the  Laramie  group,  during  which  the  upper  portion  of  the 
series  may  have  been  in  part  removed,  before  the  deposition  of  the 
Livingston.  The  sandstones  which  form  the  characteristic  feature  of 
the  group  and  distinguish  it  from  the  underlying  formations  occur  in 
beds  of  varying  thickness,  alternating  with  gray  shales  carrying  plant 
remains,  and  seams  of  coal.  The  thicker  beds  of  sandstone  are  gener- 
ally massive,  but  the  rocks  have  a  laminated  structure,  following  the 
cross  bedding,  and  erode  into  picturesque  bluff  faces.  The  shales  and 
coal  seams,  abundant  near  the  base,  become  less  frequent  higher  in 
the  series,  though  a  workable  coal  seam  is  generally  found  near  the 
top  of  the  series  as  exposed  throughout  the  Bozeman  field.  These  coal 
seams  form  a  prominent  feature  of  the  series,  and  though  but  three  or 
four  of  the  many  seams  are  of  workable  thickness  and  purity,  have 
given  an  economic  importance  to  the  formation  that  has  stimulated 
exploration  and  added  much  to  our  knowledge  of  the  areas  covered  by 
this  formation. 

In  general  these  coals  .are  valuable  fuels,  diftering  materially  from  the 
lignites  of  the  plains  to  the  east,  and  are  in  ready  demand  thronghout 
the  state.  They  are  mined  at  a  number  of  localities  throughout  the 
Bozeman  coal  field,  but  elsewhere  in  this  part  of  the  state  have  not  been 
commercially  developed. 
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The  following  section  is  typical  of  the  lower  part  of  the  iiaramie 
throughout  tliis  region : 

Section  of  Laramie  Coal -nicaau res  at  the  Bowers  mine* 


Nimilier 

Thic1<iiC88 

of  bed. 

ill  feet. 

28 

30 

Massive  sandrock,  firm,  light  gray. 

27 

i 

Coal  seam. 

26 

10 

Sandstoue,  breaking  into  small  angular  fragments. 

25 

1 

Shale,  dark  gray. 

24 

6 

Coal  seam. 

23 

12 

Shale,  hard  and  slaty. 

22 

10 

Sandstone,  with  shelly  structure. 

21 

3 

Coal ;  middle  seam. 

20 

6 

Red  limestone,  very  maguesian. 

19 

3 

Sandstone. 

18 

f 

Coal;  called  by  the  miners  "  upper  bastard  vein." 

17 

30 

Sandstone,  thinly  fissile,  brown. 

16 

f 

Coal. 

15 

10 

Sandstone,  shaly  at  top. 

14 

4 

Coal. 

13 

20 

Fissile  and  leafy  sandstone. 

12 

30 

Sandstone,  massive,  with  jointed  surfaces  rounded. 

11 

6 

Coal ;  poorly  defined ;  vein  2  or  3  feet ;  the  rest  shale. 

10 

15 

Sandstone,  massive,  brown,  much  pitted  by  wcatherin^^. 

9 

2 

Coal. 

8 

3 

Sandstone. 

7 

8 

Coal  and  slate. 

6 

3 

Sandstone,  very  fissile  mil  soft. 

5 

10 

Sandstone,  hardluid  firm. 

4 

H 

Coal. 

3 

3 

Shale. 

2 

18 

Sandrock. 

1 

2 

Coal. 

The  general  characters  of  the  formation  are  very  constant  in  this 
particular  region — though  there  is  a  decreasing  amount  of  coal  as  the 
strata  are  followed  northward  to  the  Musselshell  river,  or  into  the 
plains  region  east  of  the  Orazy  mountains. 

The  lithological  characters  of  these  Laramie  sandstones  present  few 
points  of  especial  interest  by  themselves,  bnt  are  of  importance  when 
compared  with  those  of  the  overlying  formations.  The  rocks  are  rarely 
compacted,  or  so  firmly  cemented  as  to  form  quartzites;  in  thin  sec- 
tions they  are  seen  to  be  typical  sandstones,  formed  mainly  of  well- 
rounded  grains  of  quartz,  with  mica  and  accessory  minerals,  all  indi- 
cating the  erosion  of  Archean  rocks.  'No  fragments  or  minerals  of  an 
eruptive  nature  are  found  in  any  of  the  sections  so  far  examined.  No 
vertebrate  remains  have  been  discovered  in  the  Laramie  strata  of  this 
particular  part  of  Montana.  Leaf  remains  occur  abundantly  in  the 
shales  overlying  many  of  the  coal  seams,  but  the  rocks  are  so  crumbly 
and  the  specimens  so  difficult  of  preservation,  that  few  have  been 
brought  iPt    Leaf  remains  rarely  occur  in  the  ss^ndstoneSf 
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The  perfect  stratigrapliic  continuity  of  the  marine  Cretaceous  with 
the  Laramie  is  ai)parent  everywhere.  No  break  occurs  and  no  evi- 
dences of  unconformity  have  been  observed,  up  to  the  top  of  the  for- 
mation. The  evidences  of  such  a  break  and  unconformity  between 
this  and  the  overlying  Livingston  formation  are  given  in  the  descrip- 
tion of  those  beds. 

In  the  clay  shales  associated  with  the  productive  coal  seams,  Unio 
remains  have  been  found,  the  specimens  being  too  poorly  preserved  for 
specitic  determination,  and  Corbula  suhtrigonalis  M.  and  H.  has  bciin 
identified  for  me  by  Dr.  White.  Fossil  plant  remains  are  not  uncommon 
in  these  shale  beds,  but  the  material  is  too  soft  to  bear  transportation, 
and  only  a  few  forms  have  been  brought  in.  They  are  discussed  at 
length  in  Prof.  Knowl ton's  report. 

THE  LIVINGSTON  FORMATION. 

Overlying  the  coal-bearing  Laramie  strata,  there  is  a  series  of  beds 
constituting  a  newly  recognized  formation,  for  which  the  name  Living- 
ston is  i)roposed,  as  it  is  typically  developed  in  the  vicinity  of  Living- 
ston, Montana.  The  formation  consists  of  a  series  of  beds,  in  places 
aggregating  7,000  feet  in  thiciiness,  composed  of  sandstones,  grits, 
conglomerates,  and  cl.iys,  made  up  very  largely  of  the  debris  of  an- 
desitic  lavas,  and  other  volcanic  rocks,  and  including  local  intercala- 
tions of  volcanic  agglomerates. 

DISTRIBUTION. 

The  accompanying  map,  Plate  i,  shows  the  surface  distribution  of  the 
Livingston  beds  in  the  country  about  Livingston,  the  map  representing 
part  of  the  geological  atlas  sheet  bearing  that  name.  The  forniation 
attains  its  greatest  development  in  this  region,  and  in  the  country 
immediately  north  of  the  area  shown  by  the  map — that  is,  in  the  region 
east  of  the  Eocky  mountains.  But  exposures  also  occur  within  the 
mountain  region,  in  the  Madison  and  Jefferson  ranges,  where  they  have 
been  mapped  and  described  by  Dr.  A.  C.  Peale  and  indicated  upon  the 
Three  Forks  atlas  sheet,  and  the  region  drained  by  Sixteen  mile  creek, 
north  of  the  Bridger  range,  contains  a  considerable  area  of  these  beds. 
In  the  Crazy  mountains  the  Livingston  is  covered  by  the  Fort  Vnion 
strata,  which  in  this  part  of  the  field  everywhere  overlie  and  conceal 
the  earlier  deposits. 

Although  the  origin  of  the  formation  is  such  that  it  varies  greatly  at 
different  localities  so  that  horizons  can  not  be  closely  defined,  there  are 
tliree  general  divisions  into  which  the  formation  may  be  separated, 
viz :  The  leaf  beds,  the  conglomerates,  and  the  volcanic  agglomerates. 
The  first  two  comprise  the  lower  and  upper  parts  of  the  formation. 
The  third  is  an  intercalation  of  volcanic  ejectnmenta  that  only  occurs 
locally,  though  attaining  a  thickness  of  2,000  feet  in  the  southeastern 
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part  of  the  region  covered  by  the  Livingston  beds.  The  total  thickness 
of  the  formation  approximates  7,000  feet  in  the  region  east  of  the  moun- 
tains, where  the  agglomerates  are  absent.  Of  this  total  thickness  from 
600  to  2,000  feet  may  be  assigned  to  the  lower  division. 

THE  LEAF  BEDS. 

The  strata  grouped  together  under  this  name  embrace  the  basal  por- 
tion of  the  formation  up  to  a  i)oint  where  a  decided  change  in  color, 
mechanical  constitution,  and  general  nature  appears,  and  includes  the 
various  horizons  in  which  plant  remains  have  thus  far  been  found.  A 
definite  upper  limitation  is  not  always  possible.  On  the  flanks  of  the 
Snowy  range  the  intercalated  agglomerates  form  a  convenient  point  at 
which  to  draw  the  line.  Elsewhere  it  is  marked  by  light  colored,  thinly 
bedded  sandstones,  with  green  or  purple  shales,  which  are  readily  dis- 
tinguishable in  the  field,  and  are  arbitrarily  assumed  to  be  the  base 
of  the  conglomerate  series. 

This  lower  division  of  the  Livingston  deserves  a  somewhat  detailed 
description,  because  it  is  the  only  portion  yielding  paleontological 
remains,  and  presents,  moreover,  features  of  lithological  character 
and  mechanical  constitution  separating  it  from  the  Laramie  strata 
that  so  generally  underlie  it.  The  character  of  these  lower  beds,  as 
exposed  throughout  this  region  is,  therefore,  quite  fully  described.  In 
general  it  consists  of  a  series  of  sandstones,  conglomerates,  and  shales 
composed  largely  of  angular  or  but  slightly  water- worn  debris  of  vol- 
canic eruptions  and  ash  showers,  that  rest  directly  upon  the  produc- 
tive Coal-measures.  Usually  the  beds  are  dark  colored  and  weather 
into  ledges  whose  appearance  suggests  a  volcanic  rock,  often  breaking 
down  into  fine  angular  d^^bris,  forming  slopes  that  supi>ort  a  scanty 
vegetation.  Consisting  mainly  of  sandstone,  grits,  and  conglomerates, 
the  beds  vary  in  coarseness  at  diflferent  localities.  Contrasted  with  the 
Coal-measure  sandstones  beneath,  the  rocks  are  darker,  much  harder, 
well  indurated,  brittle,  and  break  into  fine  angular  bits,  while  the  Coal- 
measure  sandstones  a^e  fissile,  light  colored,  and  often  crumble  into 
sand  on  weathering.  Their  intimate  composition  presents  a  striking 
difference  in  the  nature  of  the  two  formations,  the  Laramie  sands  being 
well  rounded  quartz  grains  derived  fi'om  Archean  land  areas,  the  ma- 
teriali?  being  well  assorted  and  stratified;  the  Livingston  rocks,  on  the 
contrary,  being  composed  of  angular  or  slightly  water- worn  grains,  show- 
ing no  assorting  of  the  material  and  consisting  mainly  of  andesitic  firag- 
ments  cemented  by  fine  volcanic  ash.  Plant  remains  are  abundant  at 
various  horizons.  The  thickness  of  the  leaf  beds  varies  greatly  at  differ- 
ent localities ;  it  is  least  in  the  eastern  part  of  the  field  and  increases  west- 
ward, reaching  a  thickness  of  over  2,000  feet  in  the  vicinity  of  the  Muir 
tunnel  and  in  the  range  of  hills  east  of  the  Bridger  mountains. 

In  the  foot  slopes  of  the  Snowy  range  these  leaf  beds  are  generally 
green  in  color  and  differ  somewhat  in  character  from  the  beds  belong* 
ing  to  this  horizon  in  other  localities. 
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THE  BLUR  RIM   8KCTION. 

A  fine  exposure  of  tlie  lower  horizon  is  seen  in  the  canyon  walls 
of  the  west  Boulder  river  in  the  extreme  eastern  part  of  the  region 
shown  in  the  map  (PI.  i).  The  rocks  occupy  a  shallow  Sjrnclinal 
trough  capping  gray  Oretaceous  sandstones,  and  form  picturesque  clifis 
locally  known  as  the  Blue  rim.  A  few  miles  above  these  cliffs  the 
river  emerges  from  a  canyon  with  walls  of  gneiss  2,000  feet  high,  at  the 
northern  end  of  which  the  section  of  upturned  Paleozoic  rocks  is  well 
exposed,  and  the  succession  of  beds  from  the  base  of  the  Cambrian  to 
the  rocks  of  the  Blue  rim  is  clearly  revealed. 

The  following  detailed  section  of*the  beds  is  introduced  to  show  the 
variations  of  the  strata: 

Blue  rim  section. 

29.  Sandstones  of  varying  uatare,  color,  weathering,  and  fractnre,  but  of  substan- 
tially  the  same  rock.  Occasional  pebbles,  but  not  assorted  nor  arranged. 
Cross  bedding  rare.  Lense  bedding  occasional.  In  general,  the  arrangement 
and  appearance  of  the  strata  is  similar  to  that  of  the  Yellowstone  tuff  beds  of 
the  Fossil  Forest.  Jasperized  wood  occurs,  but  the  trees  are  prostrate. 
28.  Sandstone,  fine  grained,  and  breaking  into  slabs. 

27.    6^  Shale  f  a  dark  brown  ferruginous  belt,  that  is  unusually  persistent. 
26.    2'.  Shaly  rook,  crumbly,  earthy  brown,  not  unlike  ordinary  Cretaceous  shales. 
25.    8'.  Tuff-sandstone^  very  tine  grained  and  green  colored. 
24.    6^  Sandstone  or  ash  bed ;  forms  lowest  ledge  of  cliff'. 
23.  20'.  Sandstone,  gray  and  breaking  into  small  fragments. 
22.    3^  Sandstone,  massive,  weathering  like  a  Laramie  ledge. 
21.  SCy.  Shaly  bed,  fissile  and  shaly,  dark  ferruginous,  with  carbonaceous  material 

staining  surfaces. 
20.    1'.  Sandstone,  rather  gray  and  micaceous. 
19.    8^  Shaly  sandstone. 

18.    3\  Sandstone  jointed,  gray,  hard,  and  indurated. 
17.  25'.  Shaly  beds,  crumbly  brown  bed,  covered  by  nlide  of  ledge  above. 
16.  12'.  Sandstone,  forming  perHisteut  ledge,  well  jointed,  very  hard;  and  holding 

lenses  of  brown  cemented  rock  in  lower  part. 
15.    1'.  Green  ledge  of  crumbly  rock. 
14.    9'.  Shaly  rock. 
13.    6'.  Sandstone,  massive. 
Shaly  brown  beds. 
Sandstone,  massive  gray,  cross  bedded,  thickens  to  north  and  thins  out  to 

south. 
Splintery  shale,  greenish  brown. 
Sandstone,  massive. 

Shale,  splintery,  crumbly,  green  micaceous. 
7.    2'.  Limestone,  dark  blue. 
6.    5'.  Crumbly  brown  shale. 
5.    3'.  Gray  sandstone. 
4.    5'.  Sandstone,  green  earthy,  fracturing. 
3.  30'.  Massive  sandstone,  probably  Laramie. 

2.  20'.  Shale,  dark  gray,  carbonaceous,  with  thin  layers  of  sandstone. 
1.  (XK.  Massive  sandstone. 
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5' 
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3' 

10. 

12' 

9. 

3' 

8. 
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The  Blue  rim  section  shows  beds  of  water-laid  saudntones  and 
shales  at  the  base,  while  the  sandstone  forming  the  blue  cliffs  are 
made  of  volcanic  detritus,  the  finer-grained  rock  and  the  shaly  beds 
being  of  volcanic  ash  and  showing  but  little  assorting.  Plant  impres- 
sions occur  near  the  top  of  the  section  and  prostrate  tree  trunks  of 
silicified  wood  are  seen.  The  shale  belts  are  peculiarly  inconstant, 
and  the  brown  color  is  the  result  of  the  oxidation  of  the  fine-grained 
green  rocks. 

An  examination  of  thin  sections  of  the  rocks  of  the  Blue  rim  section 
under  the  microscope,  made  by  Mr.  J.  P.  Iddings^  show  that  the  sand- 
stones a<  the  base  consist  of  well-rounded  grains  of  Archean  material, 
mainly  quartz,  well  assorted  and  quite  like  the  sandstones  of  the  Lara- 
mie Coal-measures  of  other  places.  Fifty  feet  above  the  basal  sand- 
stones the  rock  shows,  in  thin  section,  decidedly  anguJar  grains  of  pla- 
gioclase,  quartz  and  a  little  mica,  and  though  but  one  fragment  of  ande- 
site  is  seen  in  the  slide  the  rock  has  more  the  appearance  of  a  volcanic 
ash  than  a  true  sandstone.  Still  higher  in  the  section  the  sandstone 
(No.  16)  is  formed  of  rounded  grains  of  Archean  material,  but  above  this 
the  rocks  show  in  thin  sections  a  decidedly  volcanic  nature,  consisting 
of  fine  fragments  of  pyroxene  andesite  and  andesitic  breccia.  The  shaly 
strata  are  formed  of  so  fine  an  ash  that  but  little  can  be  distinguished  in 
thin  section,  but  they  grade  into  the  coarser  beds  whose  composition  is 
clearly  volcanic. 

DISTRIBUTION  AND  CHARACTER. 

Followed  westward  the  beds  of  the  Blue  rim  increase  in  thickness 
and  include  more  water-worn  material,  the  tuff  beds  becoming  less 
prominent.  The  rocks  form  picturesque  combs  along  the  valley  of 
Little  Mission  creek  and  are  well  exposed  where  the  BlueBimsyncline 
is  cut  across  by  Mission  creek  above  the  forks.  At  this  place  the  rocks 
consist  of  brownish  ash  beds  overlain  by  green  fissile  sandstones  and 
conglomerates.  In  the  walls  of  McAdow  canyon  of  the  Yellowstone 
the  beds  are  well  exposed  and  their  relation  to  the  coal  rocks  clearly 
seen.  At  this  locality  the  shaly  beds  are  often  quite  carbonaceous  and 
contain  an  abundance  of  plant  remains  and  a  few  firesh-water  shells. 

At  Livingston  fine  exposures  of  the  formation  occur  in  the  hills  north 
of  the  town,  where  the  beds  dip  at  10°  northward.  The  rocks  are 
dark  chocolate  colored  or  green  sandstones,  carrying  lenses  of  fine 
grained  tuff  like  rocks,  that  contain  plant  remains.  Local  beds  of  vol- 
canic debris,  showing  little  if  any  water-assorting,  also  occur.  In  the 
sag  between  the  two  hill  tops,  an  opening  has  been  made  on  a  two-foot 
seam  of  impure  lignite,  overlaid  by  a  thickness  of  several  hundred  feet 
of  sandstones  that  are  locally  conglomeratic. 

A  detailed  section  of  the  beds  of  the  Livingston  formation  at  Ookedale 
would  be  of  little  value,  as  the  beds  vary  rapidly  from  quite  fine- 
grained sandstones  to  coarse  grit,  with  thin  intercalations  of  conglom- 
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erate.  Thin  sections  of  the  rocks,  when  seen  under  the  microscope,  show 
a  variation  in  the  amount  of  Archean  material  present.  The  rocks  im- 
mediately overlying  the  coal  are  good  sandstones,  harder  than  those 
associated  with  the  coal,  but  water-laid  and  formed  of  assorted  water- 
worn  grains.  The  rocks  above  change  rapidly,  however,  to  coarse- 
grained sandstones  of  angular  fragments,  showing  but  little  assortment. 
Many  of  the  rocks  resemble  a  fine-grained  volcanic  agglomerate  in  the 
hand  specimen,  while  the  finer  layers  that  crumble  into  small  angular 
bits  are  volcanic  ash  beds.  There  is  a  noticeable  admixture  of  Archean 
detritus  with  the  volcanic  grains  of  some  of  the  ledges,  but  the  fatter 
largely  predominate  and  frequently  form  the  entire  rock.  At  some 
2,300  feet  above  the  coal  the  Archean  material  is  very  abundant,  show- 
ing a  cessation  of  the  ash  showers,  but  the  grits  above  and  those  asso- 
ciated with  the  shales  of  the  Bill  man  creek  valley  are  wholly  of  volcanic 
material. 

In  the  exposures  of  Rocky  canyon  and  vicinity,  from  which  the  larger 
part  of  the  plant  remains  obtained  from  the  Livingston  beds  have  been 
taken,  the  rocks  immediately  overlying  the  workable  coal  seam  at  the 
toj)  of  the  Laramie  are  dark  green  or  brown  and  resemble  fine  volcanic 
tuffs  made  up  of  andesitic  debris,  overlaid  by  grits  and  sandstones,  with 
conglomerate  intercalations,  at  400  feet  above  tiie  coal.  Leaf  remains 
occur  at  various  horizons,  but  the  collections  all  come  from  the  lower 
500  feet  of  the  formation. 

Upon  the  eastern  flanks  Of  the  Bridger  range,  and  northward  to  the 
Castle  mountains,  the  leaf  beds  possess  the  same  general  characters. 
Hard  sandstones  of  varying  texture  and  grain,  generally  dark  colored, 
and  rarely  conglomeratic,  alternate  with  dark  olive  brown  shales, 
that  are  hard  and  indurated,  but  crumble  into  fine  angular  bits.  The 
conglomerates  are  composed  almost  wholly  of  pebbles  of  andesitic  ma- 
terials, but  pebbles  of  white,  brown,  and  blue  quartzite  occur  sparingly, 
together  with  rounded  fragments  of  coal  and  normal  sandstones.  Inter- 
calations of  volcanic  agglomerate  occur  on  the  slopes  of  the  Bridger 
range  at  Flathead  pass,  and  farther  north,  about  the  headwaters  of  the 
Musselshell. 

Fine  exposures  of  this  lower  division  of  the  Livingston  occur  in 
the  hills  drained  by  Cottonwood  creek,  where  they  rest  upon  the 
Laramie.  The  lowest  beds  are  seal  brown,  very  fine-grained  sand- 
stones, containing  fossil  plant  remains  in  abundance,  overlaid  by 
coarser,  lighter-colored  sandstones  and  grits,  which  at  higher  horizons 
are  interbedded  with  soft  shales.  In  the  exposures  at  the  head  ot 
Smith  river,  near  CJastle,  a  few  gasteropod  shells  and  Unio  remains 
were  found  in  the  finer-grained  beds.  In  this  vicinity  the  first  marked 
change  is  observed  in  the  beds.  Throughout  the  region  north  of  the 
Crazy  mountains  a  prominent  bed  of  white  calcareous  sandstone  occurs, 
interbedded  with  the  dark  colored  sandstones,  grits,  and  shale  beds  of  the 
Livingston,  about  500  feet  above  the  base.    No  fossils  were  observed 
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in  this  rock  in  the  vicinity  of  Castle,  but  near  the  forks  of  the  Mussel- 
shell river  this  bed  is  composed  of  brackish-water  shells  of  Laramie 
types.  The  northern  portion  of  the  Crazy  mountains  is  composed  very 
largely  of  Livingston  rocks.  A  section  made  along  Lebo  creek  east  of 
the  mountains  showed  a  total  thickness  of  7,100  feet  of  Livingston  sedi- 
ments, in  which  the  lower  beds  do  not  form  so  distinct  a  division  as 
elsewhere  in  the  neighborhood  of  the  Crazy  mountains. 

In  the  mountainous  region  south  of  the  Gallatin  valley  the  only 
exposure  of  the  Livingston  is  in  the  Madison  range,  where  the  beds 
cover  an  area  of  15  to  20  square  miles  in  the  vicinity  of  Sphinx  mountain. 
They  are  thus  described  by  Dr.  A.  0.  Peale:  "The  strata  consist  of 
indistinctly  bedded  volcanic  materia],  mostly  andesitic  in  nature,  andi 
of  a  somber  hue.  At  one  or  two  places  conglomerates  made  up  of  all 
sorts  of  pebbles  are  seen  near  the  base.''  The  beds  rest  unconformably 
upon  the  eroded  edges  of  all  the  Cretaceous  formations,  and  are  uncon- 
formably overlain  by  the  coarse  conglomerates  assigned  to  the  Eocene. 
On  the  eastern  flanks  of  the  Jefferson  range  another  exi)osure  of  the 
Livingston  occurs.  The  beds  present  a  somewhat  different  aspect  from 
those  just  described,  not  being  so  dark  in  color  and  showing  more  dis- 
tinct evidences  of  bedding  and  seemingly  more  nearly  conformable  to 
the  underlying  Laramie  beds  with  which  they  are  in  contact.  In  the 
vicinity  of  the  Jefferson  canyon  they  have  a  dark  greenish-gray  color, 
and  apparently  contain  interbedded  hornblende  andesltes,  which  seem 
to  have  been  laid  down  as  lava  flows.  Other  beds  are  conglomerates 
composed  of  all  sorts  of  volcanic  material,  andesites,  however,  as  at 
other  localities,  apparently  predominating.  The  period  during  which 
they  were  deposited  was  undoubtedly  one  of  great  volcanic  activity. 

The  water-laid  beds  of  the  basal  portion  of  the  formation  thus  far 
described  contain  but  small  and  local  bodies  of  conglomerate.  In  the 
section  which  has  already  been  given,  made  in  the  vicinity  of  Gokedale, 
these  beds  have  been  estimated  to  be  2,400  feet  thick.  In  the  Blue  Bim 
section,  which  does  not  embrace  the  entire  thickness,  there  is  some  600 
feet,  and  on  the  Bowlder  river,  where  they  are  capped  by  the  volcanic  ag- 
glomerate, the  total  thickness  is  not  thought  to  exceed  some  700  feet, 

THE  VOLCANIC  AaaLOMEBATES. 

Beds  of  consolidated  volcanic  ejectamenta  form  the  mountains  of  the 
western  part  of  the  Crow  Indian  reservation  and  terminate  the  Boze- 
man  coal  field  at  the  Boulder  river.  These  agglomerate  beds  rest 
directly  upon  the  lower  beds  of  the  Livingston  formation,  and  thinning 
out  westward  are  overlain  by  the  upper  part  of  the  same  formation, 
capped  in  turn  by  the  great  thickness  of  sandstones  and  clays  forming 
the  Crazy  mountains. 

The  volcanic  agglomerate  attains  its  maximum  development  in  the 
region  drained  by  the  Boulder  river.  This  stream  is  a  clear  mountain 
torrent,  heading  in  the  high  plateaus  and  peaks  north  of  the  Yellow- 
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Stone  i)ark,  and  emptying  into  the  Yellowstone  river  at  Big  Timber. 
In  its  lower  course  below  the  forks  the  valley  is  .utin  the  volcanic 
agglomerates,  which  weather  into  castellated  knobs  and  mnrai  faces, 
adding  much  to  the  picturesqueness  of  the  scenery.  At  the  forks  of  the 
stream  the  Laramie  Coal  Measures  dipping  northward  are  overlain  by 
the  dark-colored  rocks  of  the  Livingston  formation,  readily  distinguish- 
able by  their  color,  fracture,  and  weathering.  The  upper  parts  of  this 
section  are  cross  bedded,  poorly  assorted  sandstones,  very  clearly 
of  shallow  watvCr  formation.  The  grains  are  angular,  but  little  water 
worn,  though  not  less  so  than  the  rocks  of  the  Blue  Rim.  A  careful 
examination  shows  at  a  number  of  localities  a  decided  unconformity 
between  the  beds  at  the  top  of  the  series  aud  the  overlying  agglomer- 
ates. At  other  localites  there  is  an  apparent  gradation  of  the  water- 
laid  strata  into  the  fine  breccias,  so  that  the  section  shows  distinctly 
water-laid  beds  capped  by  a  series  of  strata  in  which  those  beds  alter- 
nate with  beds  showing  no  ti'aces  of  such  action.  The  latter  become 
more  frequent  in  ascending  the  series  until  the  rocks  are  all  flne-grained 
breccias  that  pjisa  rapidly  into  the  coarse  volcanic  agglomerates  made 
up  of  large  angular  fragments  of  andesitic  lavas.  The  agglomer- 
ate beds  are  very  light  colored,  possessing  in  a  general  view  a  warm 
gray  tint.  The  fragments  c^miposing  them  are  of  various  tints  of  gray, 
brown,  lilac  or  green,  the  last  color  ott;en  predominating.  There  is  a 
rude  bedding  brought  out  by  the  rapid  weathering  of  fine-grained  ma- 
terial forming  thin  intercalations  rarely  more  than  a  few  inches  thick. 
The  agglomerate  fragments  range  in  size  from  minute  parti(;les  up  to 
blocks  four  feet  in  diameter,  though  seldom  so  large  as  the  latter. 
The  lavas  from  which  the  agglomerates  are  formed  are  all  andesitic, 
the  rocks  possessing  but  slight  variations  in  character.  Augite-ande- 
site  is  often  conspicuous,  the  large  augite  phenocrysts  being  very 
abundant.  In  several  large  blocks  of  basic-looking  andesite  large  iso- 
lated hornblende  i)risms  were  noticed.  As  a  whole  the  rocks  though 
so  light  colored,  are  decidedly  basic  and  in  thin  section  are  seen  to  be 
pyroxone-andesite. 

These  agglomerates  represent  the  products  of  explosive  volcanic 
aetion  from  a  vent  on  the  shore  or  in  the  shallow  water  of  the  lake 
whose  sediments  formed  the  Livingston  beds.  The  flanks  of  the  cone 
built  up  of  this  volcanic  debris  were  covered  by  the  lake  waters  in  the 
subsidence  that  caused  the  deposition  of  the  great  thickness  of  sand- 
stones and  clays  that  form  the  Orazy  mountains. 

DISTRIBUTION. 

In  the  valley  of  the  lower  course  of  the  Boulder  river  the  total  thick- 
ness of  agglomerate  interbedded  between  the  Livingston  rocks  is  esti- 
mated to  be  at  least  2,0(K)  feet.  The  beds  dip  at  a  low  angle  downstream 
and  are  seen  to  be  overlain  by  sandstones  and  purple  clays  a  few  miles 
above  Big  Timber,  frequent  sections  being  exposed  in  lateral  stream 
cuttings. 
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East  of  the  Boulder  river  Uiese  agglomerates  form  the  liighly  acci- 
deuted  couiitiy  of  tlie  (h  ow  reservaliou,  where  they  rest  upon  uptarned 
aud  eroded  Mesozoie  rocks.  In  this  region  a  thickness  of  over  2,000 
feet  was  observed  in  a  canyon  where  the  underlying  rocks  were  not  ex- 
posed to  view.  A  i)ortion  of  this  breccia  is,  however,  believed  to  rep- 
resent subaerial  accunnilations  deposited  contemporaneously  with  the 
water-laid  strata  that  cover  the  agglomerates  near  Big  Timber. 

Followed  westward  from  the  Boulder  river  the  agglomerates  are 
exposed  as  far  as  McAdow  canyon  and  Hunter's  hot  springs.  In 
the  hilly  country  between  the  Boulder  and  Yellowstone  rivers  the 
agglomerates  are  of  little  moment  in  the  topography;  gentle  grassy 
slopes  fall  off  gradually  to  the  broad  cobble-covered  terrace  flats  that 
border  the  Yellowstone  river.  In  this  region  exposures  most  be  sought 
in  the  rocky  walls  of  the  little  canyons  cut  by  the  branching  headwaters 
of  Mendenhall  and  Antelope  creeks.  These  exposures  show  a  gradual 
thinning  out  of  the  agglomerates  to  the  north. 

In  the  bold  bluffs  facing  the  river  near  Springdale,  a  railroad  station 
25  miles  east  of  Livingston,  the  rocks  dip  at  an  angle  of  IS®  east- 
ward, showing  the  influence  of  the  McAdow  canyon  folding.  The 
Springdale  bluff  shows  a  thickness  of  about  700  feet  of  breccia,  resting 
upon  typical  Livingston  beds  and  covered  by  the  purple  clays  and  lilac 
sandstones  that  prevail  eastward.  The  cliffs  are  some  200  feet  high, 
formed  of  light-colored  agglomerates  that,  when  seen  at  a  little  dis- 
tance, closely  resemble  ordinary  sandstone.  The  base  of  the  section 
consists  of  dark  tufaceous  sandstones  resting  upon  the  water-laid  beds 
of  the  Livingston  series.  The  lowest  ledge  of  the  Springdale  bluff 
is  a  very  hard  and  dense,  almost  black,  sandstone,  very  brittle^  and 
breaking  into  angular  debris.  It  is  immediately  overlain  by  a  ledge 
locaUy  characteristic  of  the  base  of  the  breccia.  This  rock  is  full  of 
dark  brown,  round  concretions,  1  to  2  feet  in  diameter,  that  resem- 
ble cannon  balls.  The  **  cannon  balP'  bed  is  overlaid  by  beds  of  fine 
volcanic  material  resembling  a  coarse  aud  poorly  assorted  volcanic  ash 
showing  no  evidence  of  water  action.  These  ash  beds  are  in  turnover- 
lain  by  a  second  cannon-ball  ledge  in  which  the  concretions  are  much 
smaller.  Above  this  last  bed  fine-grained  agglomerates  and  very 
coarse  agglomerates  alternate  in  rapid  succession  and  without  i>ersist- 
ence  of  horizon.  The  fragments  comi)osing  these  agglomerated  of  the 
Springdale  block  are  andesitic  lavas  identical  with  those  forming  the 
beds  of  the  Boulder  river;  green,  brown,  lilac  and  gray  in  color  and 
varying  in  size  from  fine  lapilli  to  blocks  of  5  feet  across  (see  PI.  ii). 

In  the  blufis  of  Mendenhall  creek  east  of  Springdale  station  the 
same  rocks  are  exposed  underlain  by  the  cannon-ball  beds  and  resting 
upon  the  earthy  brown  and  splintery  shales  and  sandstones  of  the 
Livingston  series.  East  of  Mendenhall  creek  the  agglomerates  are 
covered  by  the  overlying  sandstones. 

The  most  northern  exi)osure  of  the  agglomerates  yet  found  is  near 
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that  local  health  reaort,  Hunter's  hot  springs,  some  3  miles  north  of 
the  Tellowstoae  river.  In  this  intervsil  the  agRlomeratcs  thin  oat 
rapidly,  and  in  the  section  exposed  by  the  creek  a  mile  west  of  the  hot 
springs,  Just  south  of  the  wagon  road,  tlie  conglomerate  is  but  25  feet 
thick  and  rests  nnconforinably  upon  the  saudBtones  beneath,  Tlie 
npper  sut-face  is  uneven  and  covered  by  the  lilac  sandstones  and  pnrple 
f^hales  that  usually  are  above  it.    (See  fig.  1.)    There  is  a  general  de- 
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crease  in  the  size  of  the  fragments,  as  well  as  the  thickness  of  the  beds, 
Arom  the  Boulder  river  northward.  In  the  area  thas  far  mapped  and 
studied  the  voh^anic  agglomerates  cover  about  75  square  miles.  They 
also  extend  over  a  larger  area  in  the  western  portion  of  the  Crow  In- 
dian reservation. 

Small  and  local  intercalations  of  volcauic  ejectamcnta  showing  no 
assortment  or  rounding  by  the  action  of  water,  occnr,  however,  at  a 
number  of  localities  in  the  lower  part  of  tlie  Livingston  formation. 
Such  accumulations  are  prominent  in  the  vicinity  of  Flathead  pass,  and 
at  the  head  of  Smith  river,  near  the  mining  camp  of  Castle.  The  beds 
esposud  east  of  the  Crazy  mountains  frequently  consist  of  finer  grained 
material,  whicli,  in  thin  section  under  the  microscope,  is  seen  to  be  a 
good  pyroclastic  rock.  The  areas  of  Livingston  rocks  in  tlie  Miulison 
range  and  along  the  Jefferson  river,  described  by  Dr.  A.  C.  Peale,  also 
consist  in  part  of  true  volcanic  accumulations,  the  latter  exposure 
showing  interbedded  lava  Hows. 

RISLATIONS  TO   LRAF'   UKI>S. 

A  gradual  increase  in  the  thickness  of  the  beds  is  noted  in  tracing  the 
thinning  out  of  ,tlie  agglomerates,  and  the  thickness  at  Gokedale  cor- 
responds approximately  to  that  of  both  the  agglomerates  and  under- 
lying beds  together  of  the  eastern  localities.  It  is  supposed  that  in  a 
general  way  the  deposition  of  the  subaericd  agglomerates  was  syuchro. 
nous  with  the  formation  of  littoral depositsof  debris  washed  down  &om 
the  slopes  of  the  neighboring  volcano,  making  be<ls  of  a  somewhat 
higher  horizon  th»u  those  beneath  the  agglomerate.    At  the  same  time 
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there  was  a  shore  to  the  westward  supplying  Archeaii  debris  which 
mixed  with  volcanic  particles  appears  in  increasing  quantity  as  the 
rocks  are  followed  westward  from  the  Boulder. 

LIYINGSTON  CONGLOMERATES. 

The  upper  portion  of  the  Livingston  is  for  convenience  desi}p^natedby 
this  name,  as  the  conglomerates  form  the  most  important  aud  often  the 
most  conspicuous  beds  of  this  part  of  the  formation. 

Overlying  the  leaf  beds  and  volcanic  agglomerates  there  is  a  series 
of  shales  and  interbedded  sandstones  and  grits  that  form  a  promi- 
nent part  of  the  formation  wherever  the  upper  portion  is  exposed.  In 
the  eastern  part  of  the  region  the  sandstones  are  fine  and  uniform  in 
grain,  making  an  excelleut  building  stone  in  the  vicinity  of  Big  Timber. 
Traced  westward  these  beds  are  easily  recognized  by  their  red  soils  that 
form  the  terrace  flats  to  the  south  of  the  Yellowstone  river  as  &r  as 
Springdale.  Beyond  here  they  form  the  low  hills  and  the  country  noilh 
of  Livingston.  It  is  in  these  same  shales  that  the  valley  of  Billmau 
creek  has  been  cut,  and  they  have  also  afforded  the  material  out  of 
which  the  long  strike  valley  cjist  of  the  Bridger  mountains  has  been 
eroded.  In  the  extension  of  these  beds  westward  there  is  a  general 
persistence  of  character  of  the  shales  themselves,  but  on  the  other 
hand  the  thin  beds  of  ^^ freestone^  of  the  east  change  in  character, 
become  coarser,  and  in  the  Billman  creek  valley  form  lenticular  bodies 
of  coarse  and  illy  assorted  grits  and  conghnnerates.  Northward  the 
open  valley  of  Flathead  creek  and  the  synclinal  basin  north  of  the 
Shields  river  valley  are  both  eroded  in  this  part  of  the  Livingston  for- 
mation. The  exact  nature  of  the  soft  clayey  shales  it  is  difficult  to 
make  out;  they  crumble  readily,  are  sometimes  quite  micaceooSy  fund 
change  from  green  to  red  on  weathering.  Thin  sections  of  the  associ- 
ated sandstones  show  them  to  be  made  of  volcanic  material,  grains  of 
andesitic  breccia  forming  a  considerable  part  of  the  mass.  This  series 
of  beds  has  thus  far  failed  to  yield  any  fossil  remains. 

Overlying  the  seiics  of  purple  sh«ales  just  described,  the  rocks  are 
chiefly  sandstones  and  conglomerates.  They  do  not  form  a  distinct 
cough)merate  bed  throughout  the  field,  but  rather  a  series  of  sandstones 
and  silty  shales  holding  intercalated  beds  of  conglomerate,  the  latter 
rocks  becoming  more  prominent  toward  the  west,  and  attaining  their 
maximum  and  most  prominent  development  along  the  eiustem  firont 
of  the  Bridger  range.  That  they  form  a  true  part  of  the  series  is 
indicated  by  their  composition  and  by  the  gradual  transition  of  the 
underlying  beds  intx)  the  conglomerate  series.  Because  of  their  coarser 
nature  a  study  of  the  pebbles  is  more  easily  made  in  these  beds,  and 
this  has  been  most  feasible  in  the  exposures  of  the  western  part  of  the 
field. 

Near  Hunter's  hot  springs  the  monoclinal  ridges  back  of  the  hotel 
are  formed  of  sandstones  belonging  to  this  horizon  that  include  lentic- 
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ular  iiitercalationa  of  conglomerate,  in  wliichj  besides  the  usual  variety 
of  volcanic  rocks,  gneiss,  quartzite  and  limestone  pebbles  were  recog- 
nized. These  ledges  are  overlain  by  sandstones  and  purple  clays  that 
represent  the  higher  part  of  the  formation.  At  the  mouth  of  Shields 
river  the  sandstones  interbedded  \iith  the  purple  and  green  clays  are 
dark  and  greenish  in  color  and  contain  conglomerate  layers  with 
quartzite  and  limestone  pebbles. 

From  Big  Timber  westward  the  grains  forming  these  rocks  become 
very  slightly  coarser  and  in  the  high  hills  east  of  the  Bridger  range 
become  conglomerates.  These  hills  are  separated  from  the  mountains 
by  a  long  strike  valley  cut  in  the  purple  shales  and  drained  by  Bridger 
and  Biackett  creeks.  The  cliffs  east  of  these  creeks  show  a  thickness 
of  over  2,000  feet  of  sandstones,  conglomerates,  and  sandy  shale.  Sev- 
eral detailed  sections  were  made,  but  are  of  little  general  interest,  save 
to  show  the  proportion  of  conglomerate.  •  Brown  earthy-colored  sand- 
stones grade  rapidly  into  conglomerates  and  alternate  with  gray,  silty, 
incoherent  clay  shales.  The  rugged  ridge  separating  Brackett  creek 
from  the  flat  valley  to  the  north  is  formed  by  a  sharp  anticlinal  uplift 
of  these  conglomerates.  Plate  iii  shows  the  ledges  on  the  summit' 
of  the  ridge.  The  importance  which  attaches  to  these  conglomerates 
arises  from  the  light  they  throw  upon  the  relation  of  the  Livingston 
formation  to  the  Laramie,  and  to  the  post-Laramie  movements  which 
elsewhere  had  been  found  to  be  so  important.  The  large  size  of  the 
pebbles  of  the  conglomerate  permits  a  ready  recognition  of  their  litho- 
logical  nature,  and  this  upon  examination  proves  to  be  of  the  greatest 
interest.  In  the  cliflfs  east  of  Bridger  creek  and  the  ridges  cut  by 
Brackett  creek,  the  conglomerates  of  the  series  occupy  a  very  j^romi- 
nent  part  of  the  formation.  The  accompanying  illustration  (PI.  iv) 
shows  the  size  and  well-rounded  character  of  the  pebbles  forming  the 
conglomerates.  It  is  reproduced  from  a  photograph.  -Sections  made 
near  Stone's  creek  and  on  Brackett  creek  show  a  thickness  of  2,000  feet 
of  very  coarse  sandstones  and  conglomerates  in  which  a  large  number 
of  pebbles  are  noted  that  are  not  of  volcanic  origin.  In  both  these 
sections  the  conglomerates  contain  pebbles  of  granite,  quartzite  of  va- 
rious colors,  limestones  showing  chert  and  carboniferous  fossils,  and 
cretaceous  shales  aud  sandstones.  The  volcanic  rocks  also  show  a  wide 
variety;  whereas  the  pebbles  of  the  lower  be4s  show  but  little  variety 
of  the  andesite,  those  of  the  higher  strata  exposed  at  Bridger  and 
Braekett  creeks  contain  olivine  porphyrite,  hornblende-porphyrite, 
pyroxene-andesite,  quartz  diorite,  and  daiMte.  The  first  of  these  rocks 
is  unknown  elsewhere  in  this  region.  The  diicite  occurs  as  an  intrusion 
in  the  Laramie  (3oal-measures. 

There  is  some  evidence  that  may  prove  sufficient  cause  for  a  separa- 
tion of  these  conglomerates  and  silts  from  the  Livingston  fornmtion 
and  their  recognition  as  the  base  of  the  Fort  Union  group. 
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The  pwuliar  jippeaiJiHco  of  tlie  louku  overlyiiiff  tlie  coal  be( 
Buxemaii  coal  field  was  noticed  by  tlie  geologiata  of  the  Hay 
vcy,'  but  the  volcaiiic  nature  of  the  i)ebbles  was  first  e^tab' 
the  gcologiat  belougiiig  to  tlio  Xortherii  TraQSCOutiiieutal  Si 
whom  deucriptioDS  of  the  eougloiiierates  were  published.* 

The  general  appeaninee  of  the  uoarse  sandstones  of  the  lo 
of  tlio  foruiatiou  suggests  liie  vt)IeaDio  nature  of  the  mater 
posing  thcin.  Id  tlie  hand  Hpecimeu  piutk-les  of  audeKite are  fi 
distinguishable,  and  the  opiique  white  feldspars  derived  : 
aiidesitfis  arc  always  a  conspicuous  feature  of  the  rocks.  ' 
glotnerates  of  the  leaf  beds,  tliough  always  of  merely  local 
ment,  are  frequently  prominent  parts  of  the  outcrop.  The  p 
these  conglomerates  are  aliqost  wholly  andesitic  iu  character, 
exccptious  being  a  few  pebbles  of  quartzite  found  at  a  few 
at  this  horizon. 

Microscopic  examinations  of  the  rocks  show  a  mixture  of 
with  archean  material.  The  character  of  the  rocks  of  the 
section  has  already  been  stated.  That  of  the  strata  in  the  vi 
Ooketlate  is  typical  of  this  formation  generally.  The  lower  1 
of  beds  show  an  admixture  of  andesitJc  debris  with  Archeau  : 
the  latter  being  much  more  abundant  than  in  the  rocks  of  i 
rim,  but  in  widely  varying  quantity  at  different  liorizoDS. 
the  Cokedale  rocks  show  no  assortment  of  the  grains,  as  the 
be  if  there  hivd  been  wave  action  during  their  deposition,  i 
probably  represent  ash  showers.  Tlie  andesites  are  all  of  l^p 
scnted  by  the  intercalated  volcanic  agglomerates,  describt 
Tliin  sections  kindly  exainiued  for  me  by  Mr.  Whitman  Gross 
rocks  overlying  the  coal  near  the  Oheatnut  mine  to  be  compo» 
to  coarse  undcsitic  debris  but  little  dififerent  from  that  seen  in 
tioiis  of  rocks  from  the  same  borizou  north  of  the  Crazy  moan 

Tlie  conglomerates  of  the  upper  part  of  the  formation  shon 
wider  variety  in  composition.    Inconspicuous  features  in  the  e: 
vast  of  Livingston,  they  form  the  high  bills  east  of  the  Bridgi 
nherc  they  attain  their  greatest  development  and  become  less 
prDiiiiiieiit  parts  of  the  forniutioii  northward.    In  the  hills  ji 
tioiied  the  conglomeriites  consist  of  well-rounded  pebbles  i 
inches  in  diameter,  wliich,  though  chiefly  of  volcanic  rocks, arc 
types,  and  include  moreover  a  conspicuous  pro^wrtion  of  otta 
Microst^opical  examinations  show  the  following  variety  of  igneo: 
Ol  i  ¥  i  ue-iiurphy  rite. 
II  urubleii(le-]iori>liy  rito, 
Py  rox  ene-andcsi  t«. 
Qnartis-diorite. 
Dacilu  (or  rhyolitel). 

'Dr.  A,  C.  renle.  Anil.  Rppt.  V.  8.  GcoT.  niiil  ReoR.  Bnrvpy,  1871,  pp.  4fl, 
1872,  pp.  25,  1V2. 
'Woldemar  Liiidgien,  vol.  xv,  Tontli  Cbukiib  U.  S.,  ]>.  725. 
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Pebbles  of  Archean,  gneisses,  aud  quartzites  also  occur,  together 
with  limestoDCs  showing  Paleozoic  fossils  and  Dakota  conglomerate. 

FOSSIL  REMAINS  OF  LIVINGSTON  FORMATION. 

The  fossils  of  the  Livingston  formation  consist  of  plant  remains, 
found  most  abundantly  in  the  southern  exposures,  throughout  the 
Bozeman  coal  field,  and  a  meager  moUuscan  fauna  most  abundant  in 
the  extreme  northern  portion  of  the  Crazy  mountain  country. 

FOSSIL  FAUNA  OF  THE  LIVINGSTON. 

The  molluscan  remains  are  of  two  kinds,  fresh- water  and  brackish- 
water  forms.  The  former  occurs  together  with  leaf  remains  in  the  cliffs 
of  McAdow  canyon  of  the  Yellowstone  and  at  the  headwaters  of  Smith 
river.  At  the  first  locality  Unio  remains,  specifically  indeterminable, 
and  fragmentary  gastropods  have  been  collected.  At  the  head  of  the 
south  fork  of  Smith  river  a  small  collection  of  fossils  was  obtained 
from  the  black  calcareous  shales  of  the  formation,  but  the  shells  have 
been  deformed  by  the  flexing  of  the  strata.  Unio  remains  are  abun- 
dant, but  can  not  be  preserved.  The  other  shells  brought  are  abundant 
and  have  been  examined  for  me  by  Mr.  T.  W.  Stanton,  who  reports  as 
follows :  ^'  The  fosssils  from  this  locality  are  very  imperfectly  preserved 
and  the  identifications  are  too  doubtful  to  be  of  value.  All  that  can 
be  said  of  them  is  that  they  are  fresh-water  forms  having  some  resem- 
blance to  species  from  tlie  Fort  Union  bed  near  Fort  Union  and  at  the 
mouth  of  the  Yellowstone,  as  follows: 

1.  Goniabasis  tenuicarinata  M  and  H. 

2.  Goniahasis  nehrmcensis  M  and  H. 

3.  A  third  form  represented  by  a  single  mold  resembles  Thaumastus 
limncciformis  M  aud  H,  aland  shell." 

In  the  region  northeast  of  the  Crazy  mountains,  drained  by  the  Mus- 
selshell river,  a  bed  of  limestone  full  of  shell  remains  occurs,  inter- 
bedded  with  the  Livingston  sandstones  and  conglomerates,  a  few  hun- 
dred feet  above  the  base  of  the  formation.  The  species  obtained  from 
this  bed,  are  thus  described  by  Mr.  Stanton :  "The three  species  and  one 
variety  in  this  lot  are  all  brackish-water  forms,  and  were  all  originally 
described  from  the  Judith  river  beds  near  the  mouth  of  Judith  river. 
The  Corbicula  and  the  Corbula  have  been  found  in  the  Laramie  of 
the  valley  of  Bitter  creek,  southern  Wyoming,  and  the  Corbula  ranges 
well  down  in  the  marine  Cretaceous.  There  is  no  doubt  that  these  fos- 
sils came  from  the  Laramie. 

1.  Ostrea  suhtrigonalis  M.  and  H. 

2.  Corbicula  cytheriformis  M.  and  H. 

3.  Corbula  subtrigonalis  M.  and  H. 

4.  Corbula  subtrigonaliSy  var.  perundataj  M.  and  H. 

The  horizon  from  which  these  brackish-water  forms  were  obtained  is 
below  that  at  which  the  fresh- water  mollusks  were  found 
BuU.  105 3 
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FOSSIL   FU>RA  OF  THE  LIVINGSTON  FORMATION. 

The  abundance  of  fossil  plant  remains  in  both  the  true  Laramie  and 
the  Mission  creek  formations  has  already  been  noted.  Collections  were 
made  from  both  horizons  as  early  as  1871  by  Dr.  A.  C.  Peale  and  other 
members  of  the  Hayden  Survey,  and  together  with  ftirther  collections 
made  in  1872  and  1878  were  submitted  to  Prof.  Leo  Lesquereox.  In 
subsequent  years  the  collections  were  largely  increased  by  Dr.  Peale, 
Prof.  F.  H.  Knowlton,  and  the  writer.  At  my  request  a  carefiil  revision 
of  this  work,  together  with  a  study  of  all  other  material  from  the  same 
region,  was  undertaken  by  Prof.  Knowlton,  and  his  report  is  a  very  im- 
portant contribution  to  the  paleobotany  of  the  Laramie.  This  work  not 
only  describes  and  tabulates  the  species  collected  from  the  Laramie  Ck>al- 
measures  and  those  from  the  Livingston  formation,  but  it  clears  up  the 
confusion  resulting  from  the  mixing  up  of  collections  from  various  hori- 
zons and  localities  described  in  the  early  reports  of  the  Hayden  Survey, 
a  work  so  frequently  referred  to  in  the  literature  of  the  Laramie.  As 
many  of  Lesquereux's  type  species  of  Laramie  plants  were  in  these  col- 
lections, the  importance  of  a  careful  separation  of  collections  from  dif- 
ferent localities  and  horizons  will  be  readily  appreciated.  This  necessi- 
tated a  careful  examination  of  each  specimen  of  the  Hayden  collections. 
This  has  been  done  by  Dr.  A.  C.  Peale,  by  whom  most  of  the  specimens 
were  obtained.  This  has  shown  that  fossil  plant  remains  from  both 
the  Laramie  Ci)al-measures  and  the  Livingston  formation  were  placed  to- 
gether, and  with  specimens  from  the  volcanioxocks  of  the  Yellowstone 
park  were  described  as  Laramie  species.  The  latter  have  been  sepa- 
rated out  and  the  specimens  from  each  locality  and  horizon  in  the  Boze- 
man  district  discriminated.  The  collections  studied  by  Prof.  Knowlton 
are  from  five  different  localities  and  represent  two  horizons,  viz,  first, 
Laramie  Coal-measures,  and,  second,  the  Mission  creek  formation.  The 
first  includes  the  specimens  labeled  Bear  creek.  Fir  canyon,  and  Fort 
Ellis,  Chestnut  and  the  Craig  and  Horr  mines  (Cinnabar  field).  The 
specimens  labeled  Hodgson  coal  mine,  Flathead  pass.  Mission  creek 
and  Bear  creek  (Madison  valley)  are  from  the  lower  portion  of  the 
Livingston  formation,  and  can  be  readily  distinguished  by  their  volcanic 
matrix  from  the  specimens  obtained  from  the  Laramie  rocks. 

In  the  accompanying  report  Prof.  Knowlton  has  shown  the  similarity 
of  the  flora  of  the  Livingston  beds  with  that  of  the  Denver  formation, 
and  the  table  of  distribution  and  the  relative  abundance  of  certain 
species  show  quite  clearly  that  the  flora  of  the  Livingston  is  distinct 
both  from  that  of  the  Laramie  and  that  of  the  Fort  Union  formation. 

UNCONFORMITY   BETWEEN  LABAMIE  AND   LIVINGSTON  FORMATIONS. 

Unconformity  between  these  two  formations  has  been  observed  by 
Dr.  A.  0.  Peale  in  the  vicinity  of  Sphinx  mountain  in  the  Madison 
range.    At  this  place  an  area  of  Livingston  beds,  representing  the 
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lower  part  of  the  formation,  rests  tn  marked  angular  nnconformityupon 
the  Dakota,  and  all  later  formations  including  the  Laramie.  An  up- 
lift, followed  by  an  erosion  of  about  3,000  feet  of  strisita  at  the  close  of 
the  Laramie  and  before  the  deposition  of  the  Livingston,  is  quite  clearly 
evidenced.  Throughout  the  region  east  of  the  mountains  examined 
by  the  writer,  the  Livingston  beds  have  not  been  found  resting  upon 
strata  older  than  the  Laramie.  Considerable  variations  in  the  thick- 
ness of  the  latter  are  believed,  however,  to  be  in  part  due  to  a  period 
of  erosion  preceding  the  deposition  of  the  Laramie. 

Undoubted  proof  of  unconformity  between  the  two  formations  is, 
however,  afforded  by  the  pebbles  of  the  conglomerates  of  the  Living- 
ston. The  Cretaceous  section  up  to  and  including  the  Laramie  affords 
proof  of  considerable  oscillation  of  sea  and  land,  but  there  is  good 
ground  for  believing  that  the  earlier  sediments  of  this  age  were 
nowhere  elevated  and  subject  to  erosion.  The  sandstone  and  conglom- 
erates of  the  Laramie  all  indicate  their  derivation  from  Archean  land. 
No  fragments  of  other  rocks  have  yet  been  observed.  In  the  Li\ing- 
ston,  on  the  contrary,  there  are  pebbles  from  all  earlier  rock  masses, 
indicating  very  clearly  the  erosion  of  adjacent  land  masses  consisting 
in  part  of  upturned  sedimentary  rocks  and  forming  the  record  of  a 
period  of  erosion  of  6,000  feet  or  more  of  strata.  The  conglomerates 
contain  pebbles  referable  by  fossils  or  lithological  peculiarities  to  the 
Laramie,  Montana,  Colorado,  Dakota,  Jurassic,  and  Carboniferous, 
together  with  others  of  limestone  that  may  be  Cambrian,  and  a  variety 
of  quartzites  and  gneisses  that  are  probably  Archean.  This  lithologi- 
cal proof  of  a  great  unconformity  is  in  itself  a  suflBcient  cause  to  disre- 
gard the  apparent  conformity  of  the  two  formations  in  the  region  east 
of  the  uplifts  of  the  Front  ranges.  It  is  evident  moreover  that  the 
slight  erosion  of  this  region,  and  the  horizontal  attitude  of  the  strata 
during  the  erosion  interval,  would  necessarily  make  an  unconformity 
less  marked  and  much  harder  to  detect  in  this  region  than  nearer  the 
shore  line  where  the  coarser  sediments  and  the  greater  uplift  and  erosion 
all  reduce  the  unconformity  more  apparent. 

THE  FORT  UNION  FORMATION. 

In  the  Crazy  mountains  and  the  broken  plains  country  to  the  east 
the  Livingston  is  overlaid  by  a  series  of  beds,  believed  to  be  a  distinct 
formation,  corresi)onding  in  stratigraphic  position  and  fossil  contents 
to  the  beds  exposed  along  the  Missouri  river  at  the  mouth  of  the  Yel- 
lowstone, so  long  known  in  geological  literature  as  the  Fort  Union 
beds.  A  detailed  description  of  this  formation  will  not  be  given  here, 
as  it  will  be  discussed  in  another  paper.  The  formation  consists  of 
rather  massive,  cross-bedded  sandstones,  with  gray,  silty  shales  and 
local  lenses  of  impure  limestone.  In  lithological  habit  and  general 
field  appearance  the  formation  is  easily  distinguished  from  either  the 
Laramie  or  Livingston  rocks,  and  its  fossil  contents  consist  wholly  of 


36        LARAMIE  AND  LtVINGSTON  FORMATIONS  IN  MONTANA.     [BULL.ie5. 

land  and  of  fresh-water  raoUusks,  and  of  plants  characteristic  of  the 
Fort  Union  of  the  Missouri  river.  A  measured  thickness  of  4,000 
feet  was  observed  overlying  the  Livingston,  on  Labor  creek  east  of 
the  Crazy  mountains.  The  rocks  of  this  formation  have  never  been 
found  west  of  the  foothills  of  the  Eocky  mountains,  but  cover  the 
greater  part  of  the  plains  to  the  eastward. 

AGE  OF  THE  LIVINGSTON  FORMATION. 

The  different  views  held  by  geologists  upon  the  age  and  relations  of 
the  Laramie  group,  are  due  to  a  fundamental  difference  in  the  defini- 
tion. The  name  was  originally  applied  by  King  to  the  series  of  con- 
formable sediments  ending  the  marine  Cretaceous.^ 

A  very  much  wider  significance  was  given  to  the  term  Laramie  by 
Dr.  White,  who  correlated  the  various  lignite-bearing  strata  of  the 
Rocky  mountain  region,  under  the  name  Laramie  group.  Thus  defined 
the  name  included  formations  which  further  researches  show  to  be  dis- 
tinct in  both  stratigraphic  relations  and  paleontological  remains.*  It 
is  evident  also  that  collections  of  fossils  from  this  heterogeneous  group 
of  strata,  having  been  described  as  from  the  Laramie  group,  have  made 
the  so-called  Laramie  flora  and  fauna  an  unreliable  criterion,  by  which 
to  distinguish  true  Laramie  from  post-Laramie  strata. 

The  facts  of  stratigraphy  and  of  lithology  herein  presented  demand 
the  recognition  of  the  importance  of  the  interval  between  the  Laramie 
and  the  Livingston  deposits.  The  importance  of  this  interval  is  also 
shown  by  the  plant  remains  of  the  two  formations,  which  present  such 
differences  and  biological  development  as  fully  sustain  the  deductions 
from  stratigraphical  evidences.  It  should  be  stated,  however,  that  it  is 
only  now,  since  the  thorough  revision  of  the  flora  of  the  so-called  Lara- 
mie, in  which  the  collections  from  the  Denver  and  the  Fort  Union  have 
been  separated,  that  such  evidence  is  of  value. 

Unfortunately,  the  known  molluscan  remains  do  not  aid  us  in  deter- 
mining the  importance  of  this  erosion  interval,  because  the  invertebrate 
fauna  of  the  Laramie  is  as  much  in  need  of  revision  as  the  fossil  flora. 
It  has  been  repeatedly  stated,  by  eminent  paleontologists,  that  sedimen- 
tation has  been  continuous  and  unintermpted  from  the  beginning  of 
the  Laramie  to  the  end  of  the  beds  called  Fort  Union,  which  are,  in 
this  paper,  separated  from  the  Livingston  as  a  higher  series.  The  fossil 
fauna  has  been  said  to  be  the  same  fi^om  base  to  top  throughout  this 
series.  A  carefiil  tabulation  of  species  from  different  horizons  shows, 
however,  that  this  is  not  true  in  the  collections  made  from  the  vicinity 
of  the  Crazy  mountains. 

The  oyster  bed,  found  in  the  Livingston,  clearly  shows  an  interval  of 


^Rep.  Fortieth,  Par.  Survey,  vol.  i,  p.  331. 

"The  Denver  Tertiary  Formation;  Am.  Jour.  Sci.,  April,  1889.    Post-Laramie  De- 
posit of  Colorado;  Am.  Jour.  Sei.,  July,  1892. 
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quiet,  succeeding  the  formation  of  the  sandstones  and  grits  of  volcanic 
material,  dflring  which  the  beds  were  covered  by  brackish  waters. 

The  fresh-water  invertebrate  fossils,  at  higher  horizons,  seemingly 
indicate  a  change  in  the  character  of  the  waters,  and  the  final  recession 
of  the  sea.  The  fossils  of  the  oyster  bed  are,  however,  indentical  with 
forms  characteristic  of  the  Coal-measures  of  the  Laramie,  underlying 
the  Livingston  in  this  same  region,  and  therefore  they  can  not  be  used 
as  an  argument  for  the  separation  of  the  two  formations,  but  clearly 
show  the  existence  of  a  Laramie  fauna  in  brackish  waters,  after  the 
deposition  of  several  hundred  feet  of  Livingston  beds.  It  should  be 
stated,  however,  that  none  of  the  conglomerates  of  the  formation,  in 
the  region  in  which  the  oyster  bed  is  found,  contain  pebbles  indicating 
unconformity.  It  is  indeed  possible  that  these  beds  are  incorrectly 
assigned  to  the  Livingston,  and  should  be  classed  as  Laramie. 

As  the  stratigraphical  evidence  herein  presented  shows  an  uplift, 
followed  by  a  period  of  erosion  after  the  deposition  of  the  Laramie 
Goal-measnres,  and  before  the  Livingston  period,  and  the  plant  remains 
show  a  flora  distinct  from  the  Laramie  flora,  and  allied  to  that  of  the 
Denver  beds  of  Colorado,  the  Livingston  beds  are  clearly  to  be 
assigned  to  the  post-Laramie. 

The  facts  discovered  make  it  necessary  to  limit  the  use  of  the  term 
Laramie  to  the  original  definiticm,  which  applied  the  name  to  the  strata 
ending  the  sequence  of  conformable  sediments  of  Cretaceous  age;  this 
leaves  no  alternative  but  to  call  the  Livingston  beds  post-Laramie. 
Such  a  designation  will,  of  c(mrse,  be  questioned  by  those  using  the 
term  Laramie  in  a  broader  sense.  The  great  thickness  of  beds  overly- 
ing the  liivingston  formation,  aggregating  some  8,000  feet  of  strata 
and  forming  the  Crazy  mcmntains,  has  thus  far  proved  too  barren  in 
fossils  to  assign  positively  any  definite  age  to  the  strata.  Upon  litho- 
logical  grounds  and  from  its  stratigraphic^al  ])osition  it  is  regarded  as 
an  equivalent  of  the  Fort  Union  strata  of  eastern  Montana.  This  is 
supported  by  the  leaf  remains  obtained  from  the  beds. 

CANADIAN  NOMENCLATUEE. 

In  the  northward  extension  of  the  Great  Plains  and  the  foothills  of 
the  Rocky  mountains  into  Canadian  territory,  the  careful  work  of  the 
geologists  of  the  Canadian  Geological  Survey  has  added  much  to  our 
knowledge  of  the  Cretaceous  terranes.  Both  Dr.  Dawson  and  Mr. 
Tyrrell  have  subdivided  the  great  thickness  of  strata  found  overlying 
the  Montana  group  into  series  stratigraphically  distinct.  Though  the 
term  Laramie  group  is  retained  for  the  entire  thickness,  Tyrrell  states 
clearly  that  the  lower  of  the  two  series  into  which  he  divides  the  strata 
(t.  e.j  the  Edmonton  beds)  is  alone  entitled  to  that  name.  The  overlying 
Paskapoo  series  he  considers  distinct,  and  though  there  is  no  apparent 
break  or  unconformity  between  them  and  the  Edmonton,  the  flora  and 
fauna  indicate  an  Eocene  age.  These  beds  are  probably  identical  with 
the  Fort  Union  group  of  Montana. 
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The  Edmonton  is  described  by  Tyrrell  as  the  most  characteristic 
series  of  the  Northwest  territory,  for  iilthough  its  thickness  never 
exceeds  700  feet  the  strata  are  horizontal  and  overlie  a  great  extent  of 
country.  They  (•x)nsist  of  whitish  or  light  gray  clays  and  soft  clayey 
sandstones  weathering  rapidly  and  into  rounded  outcrops.  The  beds 
are  frequently  seamed  with  layers  of  ironstone  whose  nodules  cap  pin- 
nacles cut  in  the  soft  sandrock.  It  is  essentially  a  coal  horizon  and  of 
considerable  economic  importance.  The  fossil  fauna  and  flora  includes 
a  number  of  brackish- water  shells,  and  dinosaurian  remains  and  plant 
remains  closely  related  to  the  Belly  river,  and  of  unquestioned  Laramie 
types. 

The  Paskapoo  beds  include  all  the  rocks  generally  ascribed  in  this 
part  of  Canada  to  the  Laramie  that  overlie  the  Edmonton  series.  A 
thickness  of  5,700  feet  is  exposed  on  the  outer  edges  of  the  foothiUs. 
The  rocks  are  light  gray  or  yellow  sandstones  weathering  brown,  thickly 
bedded  and  cross  bedded  with  light  blue  gray  or  olive  sandy  shales, 
holding  intercalations  of  hard  lamellar  sandstones,  and  rarely  lenses  of 
blue  concentric  weathering  limestones.  The  whole  series  is  character- 
ized by  the  presence  of  land  and  fresh- water  shells,  and  a  flora  of  Fort 
Union  type. 

Mr.  Tyrrell  says  the  Rocky  mountain  uplift  began  after  the  deposition 
of  the  Edmonton  Laramie,  the  plains  gradually  sinking  beneath  the  level 
of  the  fresh-water  lake.  The  distinction  between  the  Fort  Union  and 
the  coal-bearing  Laramie  has  been  strongly  insisted  upon  by  Newberry, 
by  whom  the  Fort  Union  with  its  wholly  distinct  flora  was  regarded  as 
Eocene.  That  no  unconformity  has  been  recognized  between  the  two 
in  the  region  of  the  Great  Plains  is  to  be  expected,  but  the  collections 
of  Prof.  L.  F.  Ward  from  near  Glendive,  on  the  lower  Yellowstone  river, 
seem  to  show  the  absence  of  the  Laramie  as  defined  in  this  paper  at  that 
locality,  the  Fort  Uinon  resting  directly  upon  Fox  hill  strata.  The  inter- 
polation of  the  Livingston  series  and  the  great  unconformity  it  shows, 
between  the  coal-bearing  Laramie  and  the  Fort  Union,  seems  to  be 
good  and  sufficient  grounds  for  the  adoption  of  Prof.  Kewberry's  divi- 
sions, and  places  us  in  accord  with  the  results  of  recent  work  in  Colo- 
rado, so  fully  described  by  Cross  and  Hill  in  their  recent  publication. 

POST-LARAMIE  VOLCANIC  ERUPTIONS. 

The  rocks  described  as  parts  of  the  Livingston  formation  all  suggest 
the  importiince  and  extent  of  the  volcanic  activity  that  followed  the 
coal-making  ])eriod  of  the  Laramie.  The  water-laid  sediments  and  the 
terrestrial  accunmiulations  of  breccijis  and  agglomerate  both  clearly 
show  the  proximity  of  volcanic  centers.  These  rocks  have  now  been 
identified  over  parts  of  a  large  area  of  the  Kocky  mountain  front  in 
Montana  and  show  that  the  eruptions  were  not  merely  local  in  charac- 
ter.   At  only  one  locality,  observeil  by  Dr.  A.  C.  Peale,  near  the  Jrf- 
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ferson  river,  have  interbedded  lava  flows  been  observed.  The  deposits 
generally  seem  to  indicate  a  period  of  volcanic  outbursts,  rather  than 
profound  intrusions  or  extensive  outflows  of  later  ages.  This  volcanic 
activity  became  the  most  important  feature  of  Tertiary  time  in  this 
region  and  profoundly  modified  the  topography,  which  is  today  largely 
due  to  the  breccias  and  lavas  of  that  age.  The  importance  of  the  Liv- 
ingston rocks  is  appai'ent  when  it  is  considered  that  the  volcanoes  of 
that  period  were  the  ancestors  of  the  great  volcanoes  of  Tertiary  time, 
and  the  definite  establishment  of  the  stratigraphical  position  of  the 
earliest  records  of  this  activity  is  the  foundation  for  the  study  of  the 
order  of  succession  of  the  volcanic  rocks  of  the  region  and  the  geolog- 
ical history  which  they  record. 

It  may  be  of  interest  in  this  connection  to  refer  briefly  to  other  occur- 
rences df  volcanic  rocks  in  the  Cretaceous.  The  presence  of  conglomer- 
ates formed  of  volcanic  pebbles  in  what  is  here  designated  the  Living- 
ston series  was  noted  by  Lindgren  while  studying  the  relations  of  the 
coal  beds  to  the  older  rocks  for  the  Northern  Transcontinental  Survey.^ 
In  his  later  paper  on  eruptive  rocks  from  Montana,*  he  states:  "The 
character  of  the  subaerial  masses  accompanying  these  eruptions  is  not 
well  known;  only  a  few  conglomerates  in  the  Laramie  give  some  hint 
as  to  their  nature.  In  the  case  of  a  volcanic  conglomerate  at  the  coal 
fields  of  Bozeman,  the  horizon  could  be  determined  to  be  2,200  feet 
above  strata  in  which  fossils  of  the  Fort  Benton  group  were  found. 
This  conglomerate  consists  of  pebbles  of  hornblende-andesite,  to  which 
consequently  no  later  age  than  lower  Laramie  can  be  assigned.'' 

In  a  conglomerate  about  1,000  feet  above  Cretaceous  No.  2,  in  the 
Highwood  mountains,  dacites  and  andesites  were  found  by  the  same 
observer.  Augite-andesite  pebbles  form  a  conglomerate  exposed  on 
Sixteen-mile  creek,  and  considered  by  Lindgren  to  be  Laramie. 

In  Canada  Dr.  Dawson  has  described  the  occurrence  of  volcanic 
agglomerates  similar  to  those  of  Montana  interbedded  in  a  series  of 
strata  overlying  the  Kootanie  coal  seams,  and  referred  to  the  Dakota. 
These  agglomerates  occur  at  a  horizon  about  3,350  feet  above  the 
Kootanie  coal  seams,  and  consist  of  "volcanic  rocks  chiefly,  if  not 
entirely,  fragmental,  forming  an  agglomerate  of  varying  coarseness, 
frequently  so  fine  as  to  be  designated  a  volcanic  ash."  For  the  most 
part  they  are  grayish  green  or  purple,  and  toward  the  base  weather 
easily,  forming  rounded  crumbling  masses.  This  description  is  equally 
applicable  to  the  agglomerates  of  the  Bozeman  coal  field.  In  the  gen- 
eral geology  of  his  rei)ort.  Dr.  Dawson  alludes  still  further  to  the  vol- 
canic agglomerates:  "The  volcanic  ash  beds  and  agglomerates  of  the 
Cretaceous  in  this  region  are  evidently  due  to  a  local  eruption  which 
had  its  center  in  the  latitude  of  the  Crow  Nest  pass.  These  volcanic 
rocks  have,  however,  been  traced  north  and  south  from  this  point  over 

» Tenth  CeuBus,  vol.  xv,  p.  725. 

*Proo.  Cala.  Acad.  8ci.,  8cr.  2,  vol.  iii,  p.  51. 
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a  total  length  of  45  miles,  and  mfiy  probably  have  at  one  time  had  as 
great  an  extension  east  and  west,  though  this  has  subsequently  been 
diminished  by  the  folding  together  of  the  beds.  The  volume  of  strata 
between  the  coal-bearing  horizon  and  the  base  of  the  volcanic  rock  is 
estimated  approximately  at  3,350  feet  in  the  Crow  Nest  pass,  and  2,400 
feet  on  South  Kootanie  pass.  Tlie  volcanic  rocks  themselves  are  2,200 
feet  thick  at  Crow  Nest  pass  and  thin  rapidly  to  the  north  and  south. 
Dakota  plants  are  found  a  few  hundred  feet  below  these  volcanic 
rocks." 

SUMMARY. 

The  facts  presented  in  this  paper  are  believed  to  be  an  imx)orf^uit 
contribution  to  our  knowledge  of  the  orographic  and  structural  geology 
of  the  Rocky  mountains.  The  post-Laramie  movements  that  formed 
so  important  a  part  of  the  mountain  building  period  in  Colorado  are 
herein  shown  to  have  this  parallel  in  Montana  and  to  accord  with  the 
observations  made  in  Canada  by  Dawson  and  Tyrrell. 

The  fiMjts which  have  been  presented  maybe  summarized  as  follows: 

First.  The  coal-bearing  Laramie  terminated  the  succession  of  con- 
formable cretaceous  sediments. 

Second.  The  beds  overlying  the  Laramie  Coal-measures  give  evidence 
in  their  pebbles  of  an  unconformity  with  them  and  are  distinguished 
by  a  remarkable  change  in  their  composition.  To  this  series  of  beds 
the  name  Livingston  formation  is  ai)plied.  It  consists  of  sandstones, 
conglomerates,  and  shales,  formed  chiefly  of  andesitic  volcanic  material, 
with  an  admixture  of  Ai  chean  debris  near  the  shore  line.  The  be^ls 
show  very  little  assorting  by  water  action,  the  fragments  are  angular, 
and  the  lower  part  of  the  series  is  decidedly  tufaceous,  being  frequently 
a  fine  Volcanic  agglomerate.  These  beds  are  consolidated,  water-laid 
sediments  formed  of  cinders,  lapilli,  and  other  ejectament^  of  explosive 
volcanic  eruptions.  This  material  fell  directly  into  the  lake  waters  or 
was  washed  into  them  from  the  slopes  of  the  volcano.  The  abundant 
plant  remains  of  this  formation  are  discussed  at  length  in  Prof.  Knowl- 
ton's  report. 

Third.  Volcanic  agglomerates  are  intercalated  in  the  Livingston 
formation.  They  are  unmistakably  subaerial  deposits  of  coarse  vol- 
canic ejectamenta,  compactly  cemented  by  fine-grained  ash  and  rudely 
bedded.  They  represent  the  material  forming  the  flanks  of  a  post- 
Laramie  volcano,  whose  northern  base  was  subsequently  covered  by  the 
waters  of  a  lake  whose  sediments  form  the  rocks  of  the  Crazy  mountains. 

The  lower  division  of  the  Livingston  beds  is  thinnest  on  the  Boulder 
river,  where  the  agglomerates  are  thickest,  increases  in  thickness  as 
the  latter  thins  out,  and  attains  a  maxium  development  on  the  Mis- 
souri-Yellowstone divide,  where  the  agglomerates  are  farthest  away. 

It  is  believed  that  the  Livingston  series  and  the  volcanic  agglome- 
rates are  the  record  of  volcanic  eruptions  which  began  after  the  close 
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of  the  coal-making  Laramie  and  were  attended  by  an  uplift  of  con- 
siderable extent.  Erosion  of  the  volcanic  slopes  supplied  the  rounded 
pebbles  and  sands,  while  ash  showers  formed  the  coarser  tufaceous 
rocks.  In  the  eastern  part  of  the  Bozeman  coal  field  the  quantity  of 
ejected  material  being  greatest  as  nearer  the  source,  the  shallow  waters 
were  soon  filled  and  the  formation  of  the  agglomerates  began.  Such 
gradual  shallowing  and  filling  are  clearly  indicated  in  the  beds  beneath 
the  agglomerates.  An  examination  of  thin  sections  of  the  rocks  form- 
ing the  lower  part  of  the  Mission  creek  formation  shows  them  to  be 
composed  of  the  same  andesitic  material  as  the  agglomerates. 

The  rocks  of  this  formation  generally  rest  directly  upon  the  Laramie 
Coal-measures  in  apparent  conformity.  The  direct  unconformity  of  the 
Livingston  beds  observed  at  Sphinx  mountain  and  the  i)ositive  proof  of 
a  great  unconformity  and  subsequent  erosion  afforded  by  the  composi- 
tion of  the  conglomerates  of  the  series  show  that  the  epoch  of  the  coal- 
forming  Laramie  was  terminated  by  an  uplift  of  considerable  extent. 
The  land  area  resulting  from  this  elevation  was  exposed  to  erosion  dur- 
ing a  prolonged  period,  in  which  a  thickness  of  4,(K)0  feet  of  Mesozoic 
beds  was  removed  and  the  Paleozoic  liniestone-s  were  exposed  to  denuda- 
tion. The  Livingston  beds  were  deposited  during  this  perio<l  of  erosion. 
The  lowest  beds  of  the  series  in  which  no  pebbles  of  sedimentary  rocks 
have  been  detected  may  represent  tlie  area  dei>osits  following  elevation. 
They  certainly  evidence  a  time  of  intense  volcanic  activity.  The  source 
of  volcanic  material  is  probably  to  be  found  in  the  volcanic  outbursts 
of  the  Boulder  river  on  the  east  and  of  the  Flathead  pass  country  to 
the  north. 

The  recognition  of  the  Fort  Union  formation  above  the  Livingston 
is  also  believed  to  be  an  imx)ortant  discovery.  This  formation  has  long 
been  a  cause  of  controversy,  and  has  by  many  been  excluded  from  the 
Laramie.  As  its  molluscan  fauna  is  wholly  fresh  water,  and,  as  such, 
is  of  little  value  in  determining  its  age,  the  fossil  flora  has  been  relied 
upon  for  its  discrimination,  and  this  is  clearly  Eocene.  The  strati- 
grapic  relations  herein  detailed  seem  to  confirm  this  view. 
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ANNOTATE!)  LIST  OF  THE  FOSSIL  PLANTS  OF  THE  BOZE- 
MAN,  MONTANA,  COAL  FIELD,  WITH  TABLE  OF  DISTRI- 
BUTION AND  DESCRIPTION  OF  NEW  SPECIES. 


By  F.  H.  Knowlton. 


The  first  collection  of  fossil  plants  from  what  is  now  very  generally 
known  as  the  Bozeman  coal  field  was  made  in  1871  ^  by  the  members  of 
Dr.  F.  V.  Hayden's  party  while  they  were  encamped  at  Fort  Ellis,  pre- 
paratory to  beginning  their  memorable  exploration  of  the  Yellowstone 
national  park.  The  actaal  collecting  was  done  by  Dr.  A.  C.  Peale, 
Mr.  Joseph  Savage,  and  Mr.  W.  H.  Holmes.  The  specimens,  as  I  am 
informed  by  Dr.  Peale,  were  all  obtained  on  the  same  day  and  from  the 
same  vicinity,  although  not  all  at  exactly  the  same  spot.  As  the  country 
was  at  that  time  new  and  unsettled,  the  nearest  fixed  point  was  the 
military  reservation  of  Fort  Ellis,  and  the  specimens  were  labeled  by 
the  various  collectors  as  follows:  "  Six  miles  above  Spring  canyon  (now 
known  as  Kocky  canyon),  near  Fort  Ellis,  Montana'';  "above  Spring 
canyon,  near  Fort  Ellis,"  and  "  near  Fort  Ellis,  above  coal.''  The  fact 
that  there  were  three  kinds  of  labels  lead  Prof.  Lesquereux,  to  whom  the 
specimens  were  submitted  for  examination,  to  suppose  that  they  came 
from  quite  different  localities,  but  in  his  published  account*  he  referred 
them  to  the  same  horizon.  Most  of  these  specimens  are  fortunately 
still  preserved  in  the  collections  of  the  U.  S.  National  Museum,  and  it 
is  therefore  possible  to  correlate  them  with  considerable  certainty  with 
the  recent  collections  made  in  the  same  region. 

The  specimens  of  this  first  collection  may  be  very  readily  separated 
into  two  groups  by  the  character  of  the  matrix  in  which  they  are  pre- 
served. The  first  consists  of  a  very  hard,  dark  metamorphic  shale, 
breaking  across  the  plane  of  stratification,  and  therefore  rarely  affording 
perfect  impressions.  The  other  is  a  lighter  colored,  but  very  coarse, 
hard  sandstone  not  well  suited  for  the  preservation  of  the  details  of 
nervation. 

The  exact  spot  from  which  the  original  specimens  in  dark  meta- 
morj)hic  shale  were  obtained  has  been  revisited  by  Dr.  Peale  and  myself 


*  Haydeu's  Ann.  Kept.,  1871,  p.  296.  «  Hayden's  Ann.  Kept.,  1872,  p.  404. 
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and  a  considerable  collection  gathered,  wliicli  contains  nearly  all  of  the 
species  known,  from  a  comparison  of  the  types  in  tbe  National  Mu- 
senm,  to  have  come  from  there.  It  is  the  locality  now  known  as  Hod- 
son's  coal  mine,  and  is  on  Meadow  creek,  ateoiit  12  miles  southeast  of 
Bozeman. 

The  precise  point  at  which  the  specimens  preserved  in  the  coarse 
sandstone  were  obtained  has  not  been  rediscovered,  as  they  were  col- 
lected in  1871  by  Messrs.  Holmes  and  Savage,  who  have  never  revis- 
ited the  place.  There  is,  however,  little  reason  to  doubt  but  that  it  is 
the  same  horizon  as  that  at  which  plants  in  exactly  similar  material 
have  been  obtained  in  recent  years  at  the  mouth  of  Bear  canyon  and 
near  the  mouth  of  Fir  canyon.  If  this  supposition  be  true,  and  there 
is  no  reason  to  suppose  the  contrary,  as  it  can  be  traced  continuously 
from  the  mouth  of  Bear  canyon  to  the  Meadow  creek  locality,  this 
horizon  is  a  little  lower  than  the  former  or  the  one  containing  the  dark 
cross-bedded  shales. 

Following  is  an  enumeration  of  the  material  which  has  furnished  the 
basis  for  the  present  paper,  with  a  statement  of  localities  and  collectors: 

The  original  collection  of  1871,  embracing  forty  Bpecimens  and  twenty  species  pre- 
served in  the  U.  S.  National  Museum. 

Timber  line,  Gallatin  county,  Montana.  Collected  by  Dr.  A.  C.  Peale,  August  30  and 
and  31,  1883.    A  few  nearly  indeterminable  fragments. 

East  side  of  Bridger  range,  8  or  10  miles  north  of  Bridger  canyon,  Gallatin  county, 
Montana.  Collected  by  Dr.  A.  C.  Peale,  August  9, 1885.  Fragments  determinable 
generically  only. 

East  side  of  Bridger  range,  half  milo  north  of  Flathead  pass,  Gallatin  county,  Mon- 
tana.   Collected  by  Dr.  A.  C.  Peale,  August  28, 1885.    Contains  only  three-species. 

Bear  canyon,  half  mile  above  its  mouth  and  6  miles  southeast  of  Bozeman,  Gallatin 
county,  Montana.  Collected,  August  25,  1886,  by  Dr.  A.  C.  Peale.  This  is  tbe 
coarse  sandstone  mentioned  above  and  contains  fragments  of  five  or  six  species. 

Near  head  of  Fir  canyon  (north  side),  8  miles  east  of  Bozeman,  Gallatin  conuty, 
Montana.  Collected  by  Dr.  A.  C.  Peale,  July  23,  1887,  and  September  28, 1888. 
Embraces  about  a  dozen  species. 

Stone  quarry  on  the  road  to  Meadow  creek  and  about  half  mile  above  its  mouth. 
Collected  by  Dr.  A.  C.  Peale  and  F.  H.  Knowlton,  September  27,  1888. 

Hodson's  coal  mine  on  Meadow  creek,  12  miles  southeast  of  Bozeman,  Gallatin 
county,  Montana.  Collected  by  Dr.  A.  C.  Peale,  August  16,  1888,  and  by  Dr.  Peak 
and  F.  H.  Knowlton  September  28, 1888. 

Mouth  of  Fir  canyon,  east  side  of  East  Gallatin  river,  4  miles  southeast  of  Bozeman, 
Gallatin  county,  Montana.    Collected  by  F.  H.  Knowlton,  July  3, 1888. 

Between  middle  and  north  branches  of  Bear  creek,  east  of  Madison  valley,  on  the 
east  side  of  the  Madison  range.  Collected  by  Dr.  A.  C.  Peale  August  20,  1889. 
This  is  really  extralimital,  but  is  included  because  it  is  the  only  other  lot  of 
plants  from  this  part  of  Montana,  and  is  moreover  in  material  similar  to  thai  from 
Hodson's  coal  mine^  and  also  contains  some  of  the  same  species. 

Hon*  and  Craig  mines,  Cinnabar  mountain,  Montana.  Collected  by  W.  H.Weed  July 
17  and  18,  1890. 

Near  Little  Mission  oreek  and  east  of  Mission  creek.  Collected  by  W.  H.  Weed,  Au> 
gust  22, 1890. 


ANNOTATED  LIST  OF  SPECIES. 

Anemia  subcretacea  (Sai).)  Ett.  and  Gard. 

Oymnogramma  Haydenii  Lx. 

Only  two  or  three  small  fragments  observed. 

AspiDiUM  Lakesii  (Lx.)  Kn. 

Plate  II,  figs.  1-4. 

Lathrcea  arguta  Lx.    Hayden's  Annual  Report,  1869,  p.  96. 

Sphenopteris  eocenica  Ett.  Eoc.  Fl.  d.  Mont.  Prom.,  j).  9,  PI.  ii,  figs. 
5-8;  Hayden's  Annual  Report,  1872,'p.  376. 

Sphenopteris  Lakesii  Lx.    Tert.  Fl.,  p.  49,  pi.  ii,  figs.  1,  la. 

Sphenopteris  menihranacea  Lx.  Hayden's  Annual  Report,  1873,  p. 
394;  Tert.  Fl.,  p.  50,  pi.  ii,  figs.  2,  2a,  3,  3a. 

Habitat — Between  middle  and  north  branches  of  Bear  creek,  east  ot 
Madison  valley,  on  the  west  side  of  the  Madison  range,  Montana.  Col- 
lected by  Dr.  A.  O.  Peale  August  20,  1889. 

As  stated  in  the  list  of  localities  this  material  is  not  from  the  Boze- 
man  coal  field  proper,  but  is  included  on  account  of  the  fact  that  it  is 
the  only  other  lot  of  plants  from  this  part  of  Montana,  and  moreover 
possesses  exceptional  biological  interest.  It  is  undoubtedly  of  same 
age  as  the  Hodson's  coal  mine  mat^^rial.  The  form  to  which  these  spec- 
imens are  referred  occurs  in  great  abundance  in  the  Denver  beds  ot 
Colorado  and  may  be  regarded  as  one  of  the  most  characteristic  species 
of  that  formation.  The  collections  from  Colorado  contain  hundreds 
of  specimens,  but  strangely  enough  not  one  hiw  been  found  in  fruit, 
and  it  is  therefore  of  great  interest  to  find  the  fruiting  specimens  and 
be  able  to  settle  definitely  its  systematic  i)osition.  In  absence  of  the 
fruit  it  was  referred  to  the  genus  Sphenopteris  by  Lesquereux,  but  the 
fortunate  finding  of  these  fragments  in  fruit,  as  shown  in  Figs.  1,  2,  3, 
of  PL  VI,  makes  necessary  their  reference  to  the  genus  Aspidium. 

The  complete  description  of  this  species  in  the  light  of  all  known  ma- 
terial is  reserved  for  a  subsequent  publication,  but  in  order  to  show 
that  the  Montana  specimens  agree  in  matter  of  outline  and  nervation 
with  those  from  Colorado,  a  single  specimen  is  figured  (PI.  Vi,  Fig.  4) 
from  near  the  Douglas  coal  mine  at  Sedalia,  Colo. 

Equisetum  (t) 
A  nunute  fragment  of  doubtful  identity. 
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Abietites  dubius  Lx. 

Lesquereux,  Tert.  Fl.,  p.  81,  PI.  vii,  Fig.  24;  non  Figs.  20,  21,  21fl. 

The  specimens  upon  which  tliis  species  was  founded  are  preserved 
in  the  U.  S.  National  Museum.  After  a  careful  study  of  them,  to- 
gether with  all  material  since  obtained  from  the  same  region,  I  have 
divided  the  species  as  defined  by  Lesquereux,  a  part  going  to  Sequoia 
Reichenbachi  Gein.  (q.  v.),  and  the  small,  rather  doubtful  remaining 
ones  are  retained  under  A.  dubius.^ 

Abietites  setiger  Lx.,  described  at  the  same  time,  is  to  be  dropped. 
Scheuck  (ZittePs  Handb.  d.  Pal.,  vol.  ii,  p.  350)  was  the  first  to  suggest 
that  the  fragment  upon  which  this  was  founded  was  probably  nothing 
but  the  roots  of  some  plant,  and  an  examination  of  the  type  specimens 
in  the  U.  S.  National  Museum  abundantly  confirms  this  view. 

Sequoia  Beichenbachi  Gein. 

Abietites  dubius  Lx.,  ex.  p.,  Lesquereux,  Tert.  Fl.,  p.  81,  pi.  vi.,  figs.  20, 
21,  21a. 

Sequoia  Reichenbachi  is  essentially  a  Cretaceous  species  and  enjoys  a 
very  extensive  vertical  and  areal  distribution.  It  first  appeared  in  the 
extreme  upper  Jurassic,  is  abundant  in  the  Kootanie  and  Potomac  for- 
mations and  other  lower  and  middle  Cretaceous  dejwsits,  and  is  also 
found  in  the  lower  or  true  Laramie  and  the  post-Laramie  of  Colorado 
and  Montana. 

The  National  Museum  contains  several  specimens  under  this  name 
from  Spring  canyon  (Hodson's  coal  mine),  although  it  does  not  ap- 
X)ear  in  any  of  Lesquereux's  publications,  as  found  at  this  place.  The 
recent  collections  also  contain  a  number  of  fine  specimens.  They  are 
distinguished  from  Abietites  dubius  Lx.,  by  the  smaller,  more  arched 
and  very  acut«  leaves,  which  were  clearly  sharply  angled.  I  have  re- 
ferred here  Figs.  20,  21,  21a,  pi.  vii,  of  Lesquereux's  Tertiary  FhrOj 
there  called  Abietites  dubius. 

Taxodium  distichum  miocenum  Heer. 

Heer,  Mioc.  Bait.  FL,  p.  18,  PI.  ii;  iii,  Figs.  6,  7;  xiv.  Figs.  24-28; 
XV,  Fig.  la;  Flor.  foss.  arct.,  V,  Pt.  n,  p.  33,  PI.  viii,  Fig.  25ft;  ix, 
Fig.  1 ;  Lesquereux,  Tert.  FL,  p.  73. 

Taxodium  dubium  Heer.  •  Lesquereux,  Hayden's  Annual  Bei>ort, 
1872,  p.  389;  1873,  p.  409. 

Several  specimens  of  this  widely  distributed  species  were  found  in 
the  Hodson's  coal  mine  material.  One  of  them  is  a  large,  well  pre- 
served specimen,  which  makes  the  determination  very  satis&ctory. 

Ginkgo  adiantoides  Ung. 
Represented  by  several  fine  specimens. 


*  For  fnll  dlBcnsBlon  of  the  conifers  of  the  Bozeman  coal  Held,  aee  forthcoming 
Monograph  on  the  Laramie  and  allied  formations;  in  preparation. 


DfowLTOK.]  LIST   OF    SPECIES.  47 

Thinnfeldia  polymobpha  (Lx.)  Kn. 
Plate  I,  Figs.  1-4. 

Salisburia polymorpha  Lx.  Am.  Jour.  Sci.,  2d  ser.,  vol.  xxvii,  1859, 
p.  362;  Hayden's  Ann.  Eept.,  1872,  p.  404;  Tert.  FL,  p.  84,  PL  lx,  Figs. 
40,  41;  Knowlton,  Proc.  Biol.  Soc.  Wash.,  Vol.  vii,  p.  153. 

Leaves  cuneiform  or  long  wedge-shaped,  narrowed  from  above  the 
middle  downward  into  a  strong  thick  petiole  and  rounded,  erose  or 
irregularly  lobed  or  cut  at  apex;  margin  entire  or  more  frequently 
strongly  irregularly  undulate  or  toothed;  mid-vein  very  strong,  con- 
tinuing to  the  apex  or  In  some  cases  nearly  or  quite  vanishing  just 
below  the  point;  veins  thin,  close,  simple,  emerging  at  an  acute  angle 
from  the  mid- vein,  thence  running  with  slight  curve  to  the  margin. 

The  leaves  of  this  species  are  very  large,  measuring  in  some  in- 
stances fiilly  30"»"  in  length  and  9-11*^*"  in  width.  The  smallest  speci- 
men (Fig.  4),  which  may  not  be  complete,  is  10«"»  in  length  by  3®"  in 
width,  but  most  of  the  specimens,  of  which  there  are  numerous  frag- 
ments, are  fully  as  large  as  the  maximum  size  given  above.  They  were 
provided  with  a  strong  thick  petiole,  as  in  Fig.  3,  at  least  3*""  long  and 
3min  in  diameter.  In  outline  the  leaves  are  long  wedge-shaped  at  base, 
and  rounded  or  variously,  irregularly  lacerate-toothed  at  the  apex,  as 
seen  in  Figs.  1  and  2.  The  margin,  perhaps  best  seen  in  Fig.  2,  is 
irregularly  undulate,  or  in  some  cases,  as  in  Fig.  4,  slightly  toothed. 
The  mid-vein  or  rib  is  very  thick  and  prominent,  sometimes  running 
clear  to  the  apex,  as  in  Figs.  2  and  4,  while  in  others  it  vanishes  just 
below  the  apex,  as  in  Fig.  1.  The  lateral  veins  emerge  at  a  very  acute 
angle  and  are  close,  fine  and  only  slightly  curved  in  running  to  the 
border. 

The  name  of  Salisburia  polymorpha  was  first  given  by  Lesquereux' 
to  some  fragmentary  specimens  collected  by  Dr.  John  Evans  at  Nanaimo, 
Vancouver  island.  It  was  not  described  in  this  publication,  the  only 
statement  being  that,  besides  several  species  of  dicotyledons,  there  was 
also  "  a  very  fine  Salisburia,  very  variable  in  the  outline  of  its  leaves  and 
named  Salisburia  polymorpha  (Lesq.),  distinctly  related  to  Salisburia 
adiantoides  (Ung.),  found  in  the  Pliocene  of  Italy."  Lesquereux's  next 
mention  of  this  species  was  in  Hayden's  Sixth  Annual  Report  (1872), 
when  he  identified  as  belonging  to  it  certain  fragmentary  specimens 
obtained  by  Dr.  A.  C.  Peale  and  Mr.  Joseph  Savage  from  "  six  miles  above 
Spring  canyon,  near  Fort  Ellis,  Montana,''  which  locality  is  the  same  as 
that  now  known  as  Hodson's  coal  mine.  He  alludes  to  the  Vancouver 
specimens,  and  states  that  they  had  been  <<  described  and  figured  lor  a 
final  report,  which  was  delivered  to  Dr.  Evans  but  was  never  pub- 
lished." This  report  still  remains,  so  far  as  known,  unpublished,  and 
therefore  the  Vancouver  specimens  are  still  without  description  or  fig- 

lAm.  Jour.  Soi.,  1859;  p.  362. 
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ures,  existing  only  iii  name.  The  Spring  canyon  (or  Hodson's  coal 
mine)  specimens  were  more  fully  described  and  illustrated,  under  the 
name  of  Salisburia  polymorphay  by  Prof.  Lesquereux  in  his  Tertiary 
Flora,  where  he  states  that  he  is  not  quite  positive  that  they  are  actaaUy 
the  same  as  those  from  Vancouver,  a  view  that,  in  the  light  of  the  pres- 
ent large  series,  is  likely  to  prove  correct.  But  in  absence  of  either  de- 
scriptions, drawings  or  specimens  from  Nanaimo,  it  is  manifest,  that 
according  to  the  laws  of  nomenclature,  the  name  must  be  permanently 
associated  with  the  specimens  first  actually  described,  and  it  therefore 
falls  to  the  Montana  specimens.  If  subsequent  investigation  shows 
that  the  Kanaimo  specimens  are  actually  the  same  as  those  from  Mon- 
tana, they  will  of  course  take  this  name,  but  if  they  represent  a  good 
species  of  Salisburia  (or  Ginkgo)  allied  to  8.  adiantoidesj  as  Lesquereux 
has  said,  they  must  receive  a  new  name. 

Some  of  the  forms  of  this  species  seem  at  first  sight  strongly  to  re- 
semble certain  forms  of  Ginkgo,  as  Fig.  4,  and  in  absence  of  a  series 
for  study  Prof.  Lesquereux  was  undoubtedly  justified  in  sux)posing  them 
to  represent  leaves  of  this  genus.  But  when  a  considerable  number  of 
specimens  are  examined  it  is  seen  that  they  do  not  agree  closely  with 
Ginkgo,  although  it  is  possible  that  they  are  in  some  way  connected 
with  it.  Four  leaves  of  Ginkgo  that  have  been  identified  as  O.  adian- 
toidesy  are  found  in  beds  of  nearly  the  same  horizon,  but  not  actually 
associated  in  the  same  place.  As  these  leaves  can  not  be  received  io 
Ginkgo,  I  have  thought  best  to  place  them  under  the  somewhat  miscel- 
laneous genus  of  Thinnfeldia,  wluch,  according  to  recent  views,  seems 
best  characterized  to  contain  them.  The  genus  Thinnfeldia  should  be 
placed  according  to  the  latest  authorities  among  the  conifers,  a  view 
which  the  present  specimens  undoubtedly  confirm,  but  it  has  been  shifted 
about  from  place  to  place.  Thus  Schenk  at  one  time  regarded  it  as 
belonging  to  the  Gycadacea^;  while  Saporta,  Schimper,  and  at  first 
Nathorst,  would  place  it  among  the  ferns,  a  ix)sition  which  some  of  tbe 
forms  included  under  it  would  undoubtedly  demand,  for  there  are, 
judging  from  the  published  drawings,  some  true  ferns.  On  the  other 
hand,  Ettingshausen  ^nd  Kathorst,  In  his  later  views,  would  put  this 
genus  among  the  conifers,  the  former  writer  supposing  it  to  be  allied  to 
the  genus  Phyllocladus. 

The  species  under  consideration  is  found  in  company  with  and  is  un- 
doubtedly related  to  the  following  species,  which  in  turn,  is  very  closely 
related  to  T.  Lesquereuxiana  of  Heer  from  the  Atane  beds  of  Green- 
land. Heer  identified  with  his  species  Lesquereux's  PhyllocUidu^  nub- 
integrifolivs  from  the  Dakota  group  of  Kansas  and  placed  it,  under  the 
heading  Incertce  sedis,  after  the  ferns.  Whatever  may  be  the  disposi- 
tion of  the  various  species  of  Thinnfeldia,  for  this  genus  seems  to  be  in 
need  of  revision,  I  am  convinced  that  the  Montana  8])ecimens  under 
consideration  belong  to  the  conifers  and  are  not  far  removed  from  the 
genus  Phyllocladus. 
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Certain  of  the  smaller  fossil  leaves,  as  Fig.  4,  have  a  strong  resem- 
blance to  certain  living  species  of  Phyllocladus,  as  for  example  P. 
rhomboideiis  Eich.,  from  Tasmania,  which  is  irregnlarly  toothed  or  lobed 
on  the  margin  bnt  is  larger  and  more  regularly  wedge-shaped  at  apex. 
The  rachis  is  much  the  same  in  both.  It  is  possible  that  it  may  be 
connected  with  other  living  species  of  Phyllocladus,  but  the  limited 
herbarium  at  my  command  will  not  admit  of  further  comparisons. 

Thinnfeldia  lanoeolata  n.  sp, 
Plate  v.  Fig.  6. 

Leaves  long-lanceolate,  tapering  gradually  below  into  a  thick  petiole 
and  above  into  a  long,  slender  acuminate  apex ;  margin  entire  or  slightly 
undulate-crenate,  especially  above  the  middle;  mid-vein  very  strong  in 
the  lower  i)ortion,  gradually  becoming  thinner  above  and  vanishing  be- 
low the  apex;  veins  numerous,  close,  simple  or  rarely  forked;  at  an. 
acute  angle  of  divergence,  running  straight  to  the  margin. 

This  species  is  well  represented  by  the  very  perfect  specimen  figured 
(PI.  V,  Fig.  5),  as  well  as  by  several  smaller  less  perfect  fragments.  It 
has  a  length  of  31*^"™  and  a  width  in  the  middle  of  4<^™.  The  midrib  at' 
the  base  is  very  strong  and  thick  and  was  evidently  extended  into  a 
thick  petiole,  which  is  now  broken.  Another  specimen  of  exactly  the 
same  shape  is  only  about  25^™  long  and  3*^'°  wide,  but  has  neither  the 
apex  or  base  preserved.  The  midrib  is  very  pronounced  in  the  lower 
half  of  the  leaf,  but  become^gradually  thinner  until  it  vanishes  in  the 
upi)er  fifth  of  the  leaf.  The  nerves  emerge  from  the  midrib  at  a  very 
acute  angle.    They  are  close,  parallel  and  rarely,  possibly  never,  forked. 

This  species  is  found  associated  in  the  same  beds,  and  even  on  the 
same  pieces  of  matrix,  with  the  preceding,  and  is  evidently  closely  re- 
lated to  it.  The  thick,  prominent  midrib  and  the  numerous  close  veins 
emerging  at  an  acute  angle  from  it,  are  the  Siime  in  both  species,  but 
the  present  species  is  rea<lily  distinguishable  by  its  lanceolate  form, 
with  nearly  entire  margins  and  long  acuminate  apex.  It  is  possible 
that  they  may  represent  leaves  from  different  parts  of  the  same  tree, 
or  of  the  same  species  under  different  circumstances,  for  as  is  well 
known,  many  living  trees  exhibit  such  striking  differences  in  form  and 
size  of  foliage  as  almost  to  preclude  the  probability  of  their  belonging 
to  the  same  species.  But  as  both  forms  can  be  so  readily  separated  by 
the  characters  pointed  out  above,  and  particularly  as  no  intermediate 
forms  have  been  detected,  it  is  thought  l)est,  provisionally  at  least,  to 
describe  them  as  distinct. 

The  only  described  species  of  Thinnfeldia  with  which  this  form  seems 
to  be  related  is  T.  Lesquereuxiana  Heer  (Fl.  foss.  arct.,  vi,  Abth.  2,  p. 
37,  PI.  XLiv,  Figs.  9, 10;  XLVi,  Figs.  1-12),  with  which  Heer  has  also 
identified  the  Phyllocladus  suhintegrifolius  of  Lesquereux  (Cret,  Flora, 
p.  54,  PI.  I,  Fig.  12).    It,  however,  differs  by  its  much  larger  size  and  in 
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being  always  pointed  at  ai)ex  and  quite  entire.  It  is  not  improbable, 
however,  that  tbey  may  be  more  closely  related  tban  the  present  spec- 
imens permit  of  deciding. 

There  are  several  living  conifers  with  which  this  si)ecie8  is  undoubt- 
oxlly  related,  and  were  it  not  for  the  fact  that  it  seems  to  be  related  to 
the  preceding  form  (T.  polyniorpha)j  it  might  perhaps  best  be  described 
under  the  name  of  the  living  genus.  This  living  genus  is  ^^odocarpus, 
of  the  tribe  Podocarpeae.  The  species  which  it  most  resembles  is  P. 
macrophylla  Wall.,  from  tropical  India,  which  has  lanceolate  leaves  6 
to  8  inches  in  length  and  a  little  more  than  one-half  inch  in  width,  and 
of  exactly  tbe  same  shape  as  the  fossil  leaves.  It  has  also  a  strong  mid- 
vein  with  close,  divergent,  lateral  veins,  as  in  the  fossil.  P.  Rumphii^ 
from  New  Guinea,  is  also  quite  like  the  fossil  species,  as  is  P.  lepioi- 
tachya  Bl.,  from  Borneo,  and  P.  salicifolia,  from  the  island  of  St.  Martha. 

Phbagmites  alaskana  Heer. 

The  specimen  referred  by  Lesquereux  to  this  species  is  in  the  U.  S. 
National  Museum  collection,  and  the  newly  obtained  material  agree* 
exactly  with  it. 

Caulinites  sparganioides  Lx. 

The  fragments  which  Lesquereux  had  from  this  place  were  referred 
with  considerable  doubt  to  this  species.  The  specimens  in  the  latter 
collections  are  similar  to  those  seen  by  Lesquereux,  but  the  question  as 
to  whether  they  or  any  of  them  really  represent  the  species  «nder  con- 
sideration is  unsettled. 

PopuLUS  MUTABiLis,  var.  ovalis  Heer. 
Not  observed  in  the  recent  collections. 

POPULUS  L^VIGATA  Lx. 

Only  a  single  specimen,  which  is  of  the  same  character  as  that  figured 
by  Lesquereux  from  Rock  creek,  Laramie  plains,  being,  however,  much 
smaller. 

PopuLUS  cf.  ARCTiCA  Heer. 
Plate  II,  Figs.  7-0, 

Leaves  broadly  reniform  with  rounded  lobes,  a  heart-shaped  or  slirrbtly 
wedge-shaped  base  and  very  rounded  apex;  5-nerved  from  the  ai>ex  of 
the  petiole,  the  nerves  all  of  the  same  strength. 

Habitat, — Near  mouth  of  Bear  canyon,  6  miles  southeast  of  Bozeman, 
Montana.    Dr.  A.  0.  Peale,  collector. 

As  will  be  seen  from  the  figures  the  three  leaves  here  referred  pro- 
visionally to  this  species  difier  considerably  among  themselves,  and 
there  may  possibly  be  two  species,  although  probably  not.    Two  of  them 
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(Figs.  8,  9,  of  PL  VI)  are  clearly  similar.  They  have  a  very  rounded 
outline,  with  a  distinctly  heart-shaped  base.  The  live  nerves,  which 
are  of  nearly  equal  strength,  all,  or  usually,  arise  from  the  ai)ex  of  the 
I)etiole  and  do  not  arch  much  in  passing  to  the  borders.  The  other  leaf 
(Fig.  7)  has  the  same  rounded  outline,  being  as  broad  as  or  broader  than 
long,  but  is  wedge-shaped  at  base.  The  nerves  are  five  in  number,  ag 
in  the  others,  and  they  diverge  from  the  apex  of  the  petiole  in  the  same 
manner,  but  as  the  leaf  is  narrower  the  nerves  have  a  more  acute  angle. 
In  all  the  leaves  it  is  a  noticeable  fact  that  the  five  nerves  divide  the 
leaf  into  approximately  six  equal  parts,  thus  making  a  wider  angle  in 
the  broad  leaves  than  in  the  wedge-shaped  one.  The  branching  of  the 
nerves,  as  far  as  it  is  possible  to  make  it  out,  is  the  same  in  all.  The  fur- 
ther fact  that  they  all  occur  at  the  same  place  and  even  on  the  same 
piece  of  matrix  is  suggestive  of  their  belonging  to  the  same  species. 

The  question  of  their  identity  with  P.  arctica  Heer  is  quite  another 
thing.  They  can  hardly  be  regarded  as  typicial  P.  arctica,  and  yet  they 
do  not  difter  greatly  from  a  few  that  have  been  figured  as  belonging  to 
this  species,  lleer,  Fl.  foss.  ant.,  Vol.  i.  PI.  v,  Figs.  3,  4;  PI.  xxi.  Fig. 
14;  op,  cit.,  Vol.  III.  Mioc.  Pll.  v.  Gronl.,  PI.  ii.  Fig.  20a'y  op.  cit,  vol. 
IV,  Beitnige  z.  foss.  Fl.  Spitzb.,  Pl.xxxii,  Fig.  3;  Lesquereux,  Tertiary 
Flora,  PI.  xxiiT,  Figs.  1,  4,  etc.,  while  not  absolutely  similar,  are  very 
suggestive.  In  absence  of  sufficient  material  to  make  out  a  fuller  de- 
scription it  has  been  thought  best  to  leave  them  as  above, 

PorULUS?   PROBLEMATICA  n.  Sp. 

Platei  VI,  Figs.  5,  6. 

Fruiting  anient  long  peduiicled,  the  pedunch*.  rather  thick;  capsules 
oblong,  rounded  at  apex,  podicjcled. 

Habitat. — TTead  of  Fir  canyon  (north  side)  8  miles  east  of  Bozeman, 
Montana.    Dr.  A.  C.  Peale,  collector. 

The  best  i)reserved  specimen  (PL  vi.  Fig.  6),  appears  to  have  had 
a  shorter  peduncle  than  the  other  (I^^ig.  6),  but  it  is  partly  obscured  by 
the  matrix  and  its  full  length  can  not  be  ascertained.  The  capsules  at 
the  base  of  this  anient  are  long  pediceled,  but  the  |>edicels  becjome 
gradually  shorter  toward  the  apex  of  the  ament  and  the  capsules  also 
become  smaller.  The  other  specunen  (Fig.  G)  is  very  obscure  and  the 
figure  of  it  is  in  a  measure  conventional.  It  has  a  long,  naked  basal 
portion,  and  the  capsules,  if  they  be  such,  are  more  closely  oppressed 
to  the  axis  than  in  the  best  preserved  specimen.  It  appears  to  have 
been  in  a  younger  state  than  the  other  at  the  time  of  its  fossilization. 
It  is  also  possible  that  it  (Fig.  6)  is  not  the  same  species  as  the  other, 
for  as  remarked  above,  it  is  so  obscure  that  it  is  made  out  with  great 
difficulty. 

It  is  with  a  good  deal  of  hesitation  that  these  amenta  are  described 
under  the  name  of  Populos.    As  they  occur  at  the  same  pla^e,  and  one 
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of  them  actually  on  the  same  stone  with  specimens  of  ThinnfeMia  poly- 
morphaj  the  first  thought  is  that  they  represent  fruiting  amentsof 
this  species,  a  view  further  supi^orted  by  the  fact  that  no  leaves  of 
Populus  have  been  detected  in  this  bed.  .  A  careful  consideration,  how- 
ever, fails  to  develop  other  than  negative  support  for  this  theory,  for 
the  aments  that  have  been  described  for  similar  forms  differ  widely. 
Thus  the  aments  described  as  belonging  to  Ginkgo  in  the  various 
volumes  of  Heer's  Arctic  Flora  are  entirely  different.  The  nearest 
approach  to  it  is  CzeJcanotcsJcia  setacea  Heer,^  which  has  pedieeled  fruits 
not  unlike  Fig.  5.  But  the  leaves  of  this  genus,  which  have  sometimes 
been  found  attached  to  branches  bearing  the  fruits,  are  entirely  differ- 
ent from  anything  that  has  ever  been  found  in  the  Bozeman  coal  field. 
There  is,  therefore,  very  little  reason  for  supposing  that  these  aments 
belong  to  this  genus. 

On  the  other  hand,  these  aments  have  a  decided  resemblance  to  the 
mature  fruiting  aments  of  certain  living  species  of  Populus.  They  are 
for  example  very  like  PopuUis  monolifera  Ait.,  and  more  particularly 
P.  Fremontij  Wats.,  var.  WisUzeni  Wats.,  from  the  state  of  Chihuahua, 
Mexico,  as  preserved  in  the  herbarium  of  the  U.  S.  National  Museum. 
The  living  species  mentioned  have  long  aments  with  the  large  ca])sule8 
pedieeled  as  in  the  fossil  and  they  decrease  in  size  from  above  down- 
ward in  the  same  manner. 

While  no  leavejs  of  Populus  have  so  far  been  obtained  in  the  same 
beds  with  these  aments,  no  less  than  three  well-marked  sjiecies  have 
been  found  in  other  parts  of  the  Bozeman  coal  field,  thus  showing  that 
this  genus  was  undoubtedly  present.  It  is,  however,  open  to  question, 
and  it  is  to  be  understood  as  a  merely  provisional  name  awaiting  the 
possible  discovery  of  new  and  more  decisive  material. 

Salix  angusta  A1.  Br. 

The  recent  collections  contain  a  great  number  of  leaves  or  fragments 
of  leaves  which  seem  to  be  the  same  as  those  so  identified  by  Lesquereux, 
but  they  are  mostly  without  nervation  and  therefore  in  doubt. 

QUERCUS  CHLOROPHYLLA  Ung. 

The  specimens  referred  by  Lesquereux  are  in  the  Museum  collection 
and  are  found  to  have  come  from  the  C/Oarse  sandstone  layer.  They  are 
very  obscure  with  very  little  nervation.  The  specimens  in  the  recent 
collection  are  also  in  the  coarse  sandstone  and  are  equally  obscure. 

They  are,  however,  the  same  as  those  referred  by  Lesquereux  to  this 
si^ecies. 

QuEROUS  castanopsis  Kewberry. 

This  determination  is  based  on  a  single  fairly  well-preserved  leaf,  and 
can  not  therefore  be  regarded  as  of  much  value. 


»Fl.  fo8S.  arot,  vi,  Nachtrage  z.  Jura  Fl.  SibirieiiB  p.  18,  PI.  vi,  Fig.  15, 
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QuERCUS  GODETit    Heer. 

The  specimens  referred  by  Lesquereux  to  tliis  species  are  in  the 
Maseuni  collection,  while  the  later  collections  do  not  contain  it. 

QUEBOUS  t  FBAXINIFOLIA  LX. 

No  additional  specimens  ofthis  species  have  been  seen. 

QuERCUS  Ellisiana  Lx. 

The  most  abundant  species  of  oak  found  in  the  collections. 

Quercus  Pealei  Lx.,  was  founded  upon  a  single  leaf  from  Spring 
canyon.  This  specimen  is  fortunately  preserved  in  the  U.  S.  National 
Museum,  and  after  some  consideration  1  have  decided  to  reduce  it  to 
Q.  l^llisiana,  Lesquereux  in  his  last  mention  of  Q.  Pealei  (Tert.  FL,  p. 
156)  said :  *^  This  small  leaf  ♦  *  *  may  be  referable  to  the  former 
species."  It  comes  from  the  same  beds,  and  is  the  only  one  ever  ob- 
tained. At  first  sight  the  nervation  may  appear  quite  unlike  the  typi- 
cal Q.  Ellisiana^  but  by  comparing  all  the  figures  and  recent  specimen^ 
it  is  found  that  the  position  and  direction  of  the  lowest  pair  of  secon- 
daries depend  upon  the  shape  of  the  leaf,  and  the  narrower  examples 
of  Q.  Ellisiana  have  the  same  character. 

JUGLANS  EUGOSA  Lx, 

A  number  of  good  specimens  obtained. 

JUGLANS  DENTICULATA  Hccr. 

r 

No  specimens  observed  in  the  recent  collections,  Jind  none  of  those 
referred  to  this  species  by  Lescjuereux  are  in  the  Museum  collection. 

JUGLANS  RHAMNOIDES  Lx. 

The  specimens  referred  to  this  species  by  Lesquereux  are  also  miss- 
ing, and  none  that  could  be  regarded  as  similar  have  since  been  found. 

Platanus  Guillelm^  Gopp. 

A  number  of  well  preserved  leaves  were  found  which  seem  clearly  to 
belong  to  this  species.  They  are  evidently  closely  allied  to  the  follow- 
ing species,  as  pointed  out  by  Lesquereux,*  and  have  usually  been  found 
associated  with  it.    They  probably  represent  a  single  variable  species. 

Platanus  aceroides  Giipp. 

None  of  the  recent  material  contains  specimens  that  seem  to  belong 
to  this  form,  and  its  presence  is  based  on  Lesquereux's  determination 

»Tert.  Fl.,  p.  183,  et  soq. 
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and  upon  a  single  broken  specimen  in  the  Museum  collection  under  the 
name  QuerciLs platanoides,  now  regarded  as  a  synonym  of  P.  ctceroide^. 

FlOUS  AUEIOULATA  Lx. 

The  recent  collections  contain  nothing  but  a  number  of  fragments 
that  are  doubtfully  referred  to  this  species,  while  the  type  8i>ecimeiis 
are  missing. 

FiCUS  TLLI^FOLIA  Al.  Br. 

This  species  enjoys  precisely  the  same  status  as  the  former. 

FiCUS  PLANICOSTATA  Lx. 

The  recent  collections  embrace  a  number  of  well  preserved  leaves 
that  are  referred  with  much  certainty  to  this  species. 

CiNNAMOMUM  SCHEUCHZERI  t  Hecr. 

The  specimens  in  the  collection  of  1872  were  doubtfully  referred  by 
Lesquereux  to  this  species.  They  are  preserved  in  the  Museum  collec- 
tion and  agree  exactly  with  a  uuml>er  in  the  late  collections.  They 
are,  however,  not  sufficient  to  settle  the  real  question  of  their  identity. 

CiNNAMOMUM  ELLIPTICUM  n.  Sp. 

Cinnamomum  polymorphtfm  Al.  Br.,  Lesquereux,  Tert.  Fl.,  p.  221,  pi. 

xxxvii,  fig.*  10  [non  fig.  6]. 

Cinnamomum  Eossmdssleri  Heer,  Lesquereux,  Haiyden's  Ajin.  Bept, 

1872,  p.  370. 

Leaf  of  medium  size  (about  0*^'"  long  and4««»  broad),  long-elliptical  in 
outline,  apparently  rounded  above  to  a  short  acumen  (broken),  and  be- 
low to  a  rounded,  slightly  wedge-shaped- base;  lateral  nerves  thick,  as 
prominent  as  the  midrib,  ascending  to  near  the  upper  extremity,  branch- 
ing outside;  midrib  si)aringly  branched  above  the  middle. 

Habitat:  ITodson's  cf»al  mine  on  Meadow  creek,  12  miles  southeast 
of  Bozeman,  Montana. 

It  is  with  some  hesitiition  that  this  species  is  described  as  new  to 
science.  It  de]>ends  upon  a  single  well  preserved  leaf  and  a  number  of 
more  or  less  doubtful  fragments.  Tliis  nearly  perfect  specimen  was  de- 
scribed by  Lesquereux  as  0.  polymorphum,  Al.  Br.,  and  is  the  only  speci- 
men upon  which  the  presence  of  this  abundant  European  8X)ecie8  in 
American  strata  rests.  In  the  discussion  regarding  0.  polymarphumj  Les- 
quereux says:  '^  In  the  leaves^  which  I  refer  to  this  species,  the  surface 
is  coarser  cut  by  deeper  nervils,  the  midrib  more  divided  than  in  O,  affine.^ 
But  the  essential  characters  of  C.  polytnorphum  are  not  sufficiently  dis- 
tinct ui)ou  our  specimens,  none  of  them  having  the  upper  part  of  the 

'  The  other  one  of  the  two  so  referretl  ih  now  placed  under  C,  afine  Lx«   F.  H.  K. 
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leaves  or  the  acumen  preserved,  and  the  areolation  and  fibrillae  of  the 
borders  being  obsolete.  Therefore  we  may  have  in  the  two  leaves  re- 
ferred here  to  C.  polymorphum  mere  varieties  of  0.  affinej  and  thus  it 
may  be  that  all  the  American  Giuuamomum  leaves  represent  only  one 
species.'' 

A  careftd  comparison  of  the  many  published  figures  of  C. polymorphum  , 
does  not  show  any  that  agre«  satisfactorily  with  the  one  under  discus- 
sion.   It  is  for  example  much  nearer  to  C.  Ronsmd^sUri  Heer*  with  which 
Lesquereux  appears  at  first  to  have  identified  it.    It  is  also  less  like  0. 
affiTie  than  he  supposed  it  to  be. 

LiTSEA  Weediana  n.  sp. 

Tetranthera  sessilijlora  Lx.  ex.  p.    Lesquereux,  Tert.  Fl.  p.  217,  pi. 

XXXV.  fig.  9. 

Leaf  sessile t,  entire,  oblong-lanceolate  in  outline,  broadest  below  the 
middle  from  which  i)oint  it  tapers  upward  gradually,  then  rather  ab- 
ruptly, into  a  sharp-pointed  apex,  and  downward  into  a  rounded  heart- 
shaped  base;  midrib  straight;  secondaries  about  6  or  7  pairs,  subop- 
posite,  camp todrome,  lowest  pair  emerging  from  just  above  the  apex  of 
the  petiole  at  a  more  acute  angle  than  the  upper  ones,  joining  the 
second  pair  just  above  the  middle  of  the  leaf;  just  below  the  first 
prominent  pair  of  secondaries  is  a  x>air  of  thin  veins  that  arch  along 
near  the  lower  margin  of  the  leaf  and  unite  with  a  branch  of  the  first 
pair  at  about  the  middle  of  their  leugth ;  cross  nervation  at  right  angles 
to  the  midrib. 

Habitat:  Hodson's  coal  mine  on  Meadow  creek,  12  miles  southeast  of 
Bozeman,  Montana. 

The  specimen  of  this  species  figured  in  the  Tert,  FL  pi.  xxxv,  fig.  9,  as 
Tetranthera  sesMiJfora  was  said  by  Lesquereux  to  have  come  from 
Evanston,  Wyoming.  Fortunately  this  specimen  is  still  preserved  in 
the  U.  S.  National  Museum  collection  (No.  305).  A  glance  at  the 
matrix  shows  conclusively  that  it  could  not  have  come  from  any  known 
horizon  at  Evanston,  and  on  referring  to  the  Museum  catalogue  it  is 
found  properly  recorded  from  ^*Spring  canyon,  Montana.''  The  Museum 
contains  another  very  perfect  s})ecimen  (No.  834)  of  this  species  from 
the  same  place  recorded  under  the  name  of  Cassia,  and  the  recent  col- 
lection also  affords  another  tine  leaf,  both  of  which  agree  perfe^^tly  with 
the  one  figured  in  the  Tert.  FL,  loc.  cit. 

These  leaves  differ  markedly  from  Litsea  {Tetranthera)  sensiU flora 
in  being  apparently  sessile,  in  being  broadest  much  below  the  middle, 
with  a  heart-shaped  base  and  in  having  6-7  pairs  of  secondaries  with  a 
single  pair  of  thin  veins  below  the  lowest  prominent  pair.  I  have 
therefore  regarded  them  as  new  to  science  and  have  named  the  spe- 
cies in  honor  of  Mr.  Walter  H.  Weed  of  the  U,  S.  Geological  Survey, 
who  has  done  so  much  to  unravel  the  intricate  geology  of  tlus  region. 


»F1.  Tert.  Helv.  ii,  pi.  xciii,  tig.  15. 
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Laurus  SOCIALIS  Lx. 
A  number  of  fairly  well  i)reserve(l  leaves  are  referred  to  tliis  species. 

Fraxinus  denticulata  Heeb. 

Several  leaves  with  dentate  margin  are  referred  with  considerable 
certainty  to  this  form.    It  is,  however,  not  well  characterized. 

Andromeda  Grayana  Heer. 

Probably  the  most  abundant  species  from  this  locality, 

Andromeda  affinis  Lx. 

This  species  was  first  described  by  Lesquereux  in  Hayden's  Annual 
Report,  1874,  p.  348.  It  is  there  said  to  have  come  simply  from  "  Sx>ring 
canyon,"  without  indication  of  the  state  or  territory,  and  is  included 
with  the  plants  of  the  Dakota  group.  The  type  specimen  is  preserved 
in  the  U.  S.  National  Museum  where  it  was  found  among  the  specimens 
from  Spring  canyon,  Montana,  from  which  place  it  undoubtedly  came 
as  shown  both  by  its  original  number  and  by  the  matrix  in  which  it  is 
preserved.  In  the  Cretaceous  and  Tertiary  Floras,  p.  60,  it  is  described 
among  the  Dakota  group  plants,  an  error  which  is  also  perpetuated  in 
the  final  Flora  of  the  Dakota  Group,  Monograph  U.  S.  Geological  Sur- 
vey, XVII,  p.  118. 

Nyssa  lanoeolata  Lx. 

The  original  specimens  from  Spring  canyon  that  were  referred  by 
Lesquereux  to  this  form  are  missing  and  none  of  the  recent  material 
contains  it. 

OORNUS  RHAMNIFOLIA  O.  Web. 

The  specimens  in  the  1872  collection  were  preserved  in  the  coarse 
sandstone  and  as  they  are  very  obscure  they  were  with  doubt  referred 
to  this  species.  The  material  from  the  mouth  of  the  Bear  canyon  coii- 
ta-ins  one  or  two  leaves  that  have  been  referred  here,  although  they  are 
so  obscure  as  to  render  their  identification  doubtful. 

• 

Leguminosites  oassioides  Lx. 

A  number  of  specimens  are  referred  with  certainty  to  this  form  as 
determined  by  Lesquereux's  identification  of  the  1872  materiaL 

CiSSUS  TRICUSPIDATA  t  Lx. 

Doubtfully  referred  to  this  species. 


KKowMOK.l  ^LIST   OP   SPECIES.  57 

Khamkus  rectinebvis  Heer. 

There  are  no  specimens  in  the  recent  collections  that  can  be  refer- 
red to  this  form  and  the  type  sx>ecimens  are  also  missing. 

EHAMNUS  SALICrPOLIUS  t  Lx. 

A  number  of  fragments  are  doubtfully  referred  here. 

Oelastrinites  l^vigatus  Lx. 

The  types  of  this  species  are  preserved  in  the  National  Museum  and 
are  the  only  specimens  ever  found. 

DOMBEYOPSIS  PLATANOIDES    Lx. 

The  types  of  this  species  are  also  t6  be  found  in  the  National  Museum, 
and  one  or  two  fairly  good  additional  specimens  have  been  found. 

Nelumbo. 

A  very  obscure  fragment  doubtfhlly  referred  as  above. 

DISCUSSION  OF  TABLE. 

Before  passing  to  a  consideration  of  the  table  it  may  be  well  enough 
to  call  attention  to  several  points  which  would  seem  worthy  of  more 
consideration  and  weight  than  has  usually  been  given  them  in  many  dis- 
cussions of  this  kind,  and  in  doing  this  I  can  hardly  do  better  than 
quote  from  a  recent  paper  by  Prof.  Fontaine,^ 

1  Fossil  plants  from  the  Great  Falls  coal  field,  Montana.    Proc.  U.  S.  Nat.  Mus.  1892, 
vol.  XV,  p.  489. 
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After  discussing  at  some  length  the  facies  of  the  Great  Falls  flora 
Prof.  Fontaine  says:  "In  tliis  connection  I  will  repeat  an  opinioii  ex- 
pressed before.  In  determining  the  age  of  an  unknown  group  of  fossil 
plants,  greater  weight,  as  evidence  of  age,  ought  to  be  assigned  some 
plants  than  others.  These  are  the  plants  whose  fossils  have  marked 
and  salient  features,  that  permit  them  to  be  identified  without  danger 
of  error.  An  example  of  this  kind  is  FrenelopsiSj  especially  F.  par- 
eeramosa  of  the  Potomac  flora.  Where  these  are  fully  established  and 
at  home  in  a  formation,  as  would  be  shown  by  their  general  distribu- 
tion and  the  abundance  of  fossil  specimens  that  they  afford,  they  ought 
not  to  be  considered  as  units  in  a  sum  total  to  establish  a  percentage. 
Their  evidence  would  thus  be  neutralized  by  that  of  other  units  which 
are  newcomers  or  belated  survivors.  This  is  especialy  true  of  floras 
in  a  critical  stage  of  evolution,  and  which  contain  a  considerable  num- 
ber of  newcomers  and  survivors.  The  Potomac  flora  was  one  of  this 
character,  in  which  Jurassic  types  were  being  cast  out  and  Cretaceous 
ones  introduced.'^ 

The  Bozeman  coal  field  presents  a  problem  somewhat  similiar  to 
that  of  the  Great  Falls  coal  field  and  remotely  of  the  Potomac  forma- 
tion. That  is,  the  fossil  plants  play  an  important  role  in  confirming 
the  results  of  stratigraphy.  But  as  Fontaine  has  said  we  should 
not  take  absolute  percentages  but  should  take  into  liccount  the 
species  which  may  be  identified  tnth  absolute  or  at  least  reasonable 
certainty,  and  also  their  relative  abundance.  Several  European  species 
were  identified  by  Lesquereux  with  hesitation  in  this  flora,  such  as 
Quercus  Godeti,  Cinnamomum  Scheuchzerij  Rhammis  salicifoliuSj  etc., 
and  it  would  manifestly  be  not  only  unwise  but  probably  absolutely 
wrong  to  attach  much  weight  to  the  foreign  distribution  of  species  of 
so  doubtful  a  status.  Such  determinations  are  especially  hazardous 
when,  as  in  the  present  instance,  the  specimens  are  fragmentary  or 
preserved  in  a  matrix  which  will  not  retain  the  essential  nervation. 

Again,  it  would  seem  well  to  use  with  caution  evidence  derived  from 
a  single  specimen  of  a  sx)ecies,  no  matter  how  certain  its  identification 
might  be.  It  may  be  a  waning  type  or  a  newly  introduced  one.  The 
force  of  this  argument,  however,  is  somewhat  reduced  by  the  fact  that, 
unless  the  exploration  of  the  beds  has  been  very  thorough,  we  can 
never  be  certain  that  the  specimens  seen  are  a  fair  and  full  representa- 
tion of  everything  found  at  that  place.  There  is  always  the  possibility 
that  the  next  blow  of  the  hammer  may  have  revealed  an  abundance  of 
what  is  now  considered  rare  or  perhaps  represented  by  a  single  speci- 
men. 

Lesquereux,  in  his  original  consideration  of  this  flora,  referred  it  to 
the  lower  lignite  ^  or  true  Laramie.  Prof.  Ward,  on  the  other  hand, 
inclined  to  regard  it  as  belonging  to  the  Fort  Union'  beds,  but  he  in- 


»  Hayden'8  Ann.  Rept.,  1872,  p.  409. 

*  Synopsis  of  the  Flora  of  tlie  Laramie  group,  p.  441. 
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claded  with  the  Bozeman  coal  field  the  somewhat  indefinite  localities 
in  or  near  the  Yellowstone  National  park,  known  as  Yellowstone  lake. 
Elk  creek,  and  Snake  river,  therefore  attaching  undue  weight  to 
species  common  to  these  places  and  the  Fort  Union  beds.  The  speci- 
mens that  Lesquereux  examined  from  these  localities  are  fortunately 
neairly  all  preserved  in  the  National  Museum,  and  from  a  study  of  the 
matrix  in  which  they  are  preserved,  together  with  the  recollections  of 
Dr.  A.  C.  Peale,  who  either  collected  them  personally  or  was  with  the 
parties  when  they  were  obtained,  we  are  able  to  arrive  at  a  pretty  defi- 
nite conclusion  as  to  their  position.  Those  from  the  "Snake  river,"  or 
rather  from  the  "Divide  between  Snake  river  and  Yellowstone  lake,'' 
were  collected  by  Dr.  Hayden's  party  in  1871,  and  are  from  strata  rest- 
ing directly  upon  the' Fox  hills,  therefore  probably  true  Laramie.  This 
view  is  confirmed  by  the  present  members  of  the  U.  S.  Geological  Sur- 
vey connected  with  the  Yellowstone  park  division.  This  is  the  type 
locality  for  Oymnogramma  Haydenii  or  Anemia  subcreta<;ea,  as  it  is  now 
called. 

The  specimens  from  the  Yellowstone  lake  were  obtained  during  the 
same  season  by  Dr.  Hayden  himself,  and  come  from  the  west  side  of 
the  lake,  probably  not  far  from  Stevenson's  peak.  The  material  is  the 
brittle  shales,  characteristic  of  what  is  known  as  the  Volcanic  Tertiary 
of  that  region.  Equisetum  limosumf  Linn.,  was  identified  from  this 
place. 

The  specimens  from  Elk  creek  were  obtained  by  Dr.  Peale,  who  is 
able  to  locate  the  spot  very  definitely  on  the  present  map  of  the  Yel- 
lowstone park.  They  came  from  the  foot  of  low  blufi*s  just  above  (N. 
W.)  the  trail  to  Pleasant  valley.  That  is,  they  came  from  the  base  of 
Crescent  hill,  about  one  mile  above  Yancey's.  Several  specimens 
were  obtained  here,  among  them  Platanus  nobilis  or  Aralia  notata^  as 
it  was  called  by  Lesquereaux,  the  species  which  Prof.  Ward  seems 
largely  to  have  relied  upon  to  establish  their  connection  with  the  Fort 
Union  beds. 

Having  disposed  of  the  localities  clearly  confounded  with  the  Boze- 
man coal  field,  we  may  turn  to  a  consideration  of  the  table  of  distri- 
bution. This  table  embraces  44  more  or  less  satisfactory  species, 
whi(;h  composes  the  flora  of  these  beds.  Of  this  number  5  are  re- 
garded as  new  to  science,  and  are,  therefore,  dismissed  as  having,  in 
themselves,  no  diagnostic  value  or  at  most  only  negative  value.  Of  the 
remaining,  11  species  have  so  far  never  been  found  outside  of  these  beds, 
thus  leaving  28  species  having  a  distribution,  and  upon  which  we  must 
largely  rely  for  comparison.  Of  these  28  species  no  less  than  22  are  con- 
fined to  the  Livingston  beds,  while  only  2  are  confined  to  the  Laramie 
proper,  and  4  are  found  in  both  Livingston  and  Laramie  beds.  With 
this  distribution  of  species  within  the  Bozeman  coal  field  in  mind,  we 
may  pass  to  a  comparison  with  other  floras. 

Of  the  28  species  only  7  have  been  found  in  the  Fort  Union  beds. 
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These  are  Oinlgo  adianfoides,  Phragmiies  dlmkanaj  Juglans  rugosaj 
Platanii^  aceroides,  and  Taxodium  distiehum  miocenumy  which  are  i)Osi- 
tively  identified  in  tlie  two  horizons,  and  Quercus  cdstanopsiSy  which 
depends  upon  a  single  broken  leaf  from  Hodson's  coal  mine,  and  Ficus 
tiliccfoliay  found  only  in  fragments  in  both  places.  Of  the  first  four 
species,  Qirikgo  adiantoides  has  a  very  wide  distribution  outside  of  the 
United  States  in  the  Miocene  and  Pliocene  of  Europe.  Juglans  rugosa 
was  originally  described^  from  Marshall's  mine,  near  Denver,  Colorado, 
and  is  also  especially  abundant  in  the  Denver  formations  at  Table 
mountain.  Golden,  Colorado.  It  has  a  wide  distribution  in  the  United 
States  and  has  also  been  found  in  the  English  Eocene  at  Alum  bay 
Isle  of  Wight. 

Of  the  22  species  of  the  Livingston  beds  having  a  distribution  out- 
side of  this  area,  we  find  that  4  species  (Fopulus  Iwvigata^  Juglans  dentic- 
ulata^  Ficus  auriculata  and  Nyssa  lanceolata)  are  confined  exclusively 
to  the  Denver  beds  of  Colorado  j  3  species  occur  in  the  Denver  and  later 
formations;  3  species  in  Tertiary  beds;  10  species  in  Denver  and  Lar- 
amie, and  only  2  species  {Sequoia  Rcichenhachi  and  Rhamnus  sali- 
cifolius)  in  Laramie  exchisively.  That  is,  no  less  than  17  of  the  22 
species  are  found  either  exclusively  in  the  Denver  or  have  their  greatest 
development  in  this  formation. 

Of  the  4  species  (Abietites  duhiusj  Salix  angustay  Platanus  OuillelnuB 
and  Andromeda  Orayana)  found  in  both  Livingston  beds  and  Bozeman- 
Laramie,  Abietites  dubius  is  of  doubtfal  status,  being  questionable  in 
the  Bozeman-Laramie;  Salix  angnsta  is  a  common  European  Eocene 
and  Miocene  species  and  is  not  found  in  the  Laramie  outside  of  the 
Bozeman  coal  field;  while  the  other  two  are  clearly  identified  in  both 
horizons. 

The  two  species  found  in  the  Bozeman-Laramie  exclusively  are 
Anemia  subcretacea  and  Qu^rcus  chlorophyllay  the  first  depending  on 
a  few  fragments  and  the  second  npon  a  single  spei'imen. 

As  the  localities  of  Carbon  and  Evanstou,  Wyoming,  are  still  open 
to  question  as  to  their  age,  it  has  been  thought  best  to  keep  up  the 
distinction  by  placing  them  in  a  separate  column.  They  were  regarded 
by  Lesquereux  as  belonging  to  his  Upper  Lignitic,  and  therefore  pos- 
sibly belong  to  what  has  since  been  differentiated  as  the  Denver  group, 
to  which  they  have  been  referred  in  the  above  tabulation,  although 
Dr.  C.  A.  White*  would  probably  regard  them  as  true  Laramie,  as  he 
considers  the  Arapahoe  and  Denver  formations  as  contemporaneous 
with  the  upper  part  of  the  Laramie,  where  it  is  complete.  A  more 
thorough  study  of  these  localities  in  the  light  of  present  knowledge 
would  undoubtedly  be  productive  of  important  results. 

The  only  group  which  it  remains  seriously  to  consider  is  the  true 
Laramie  or  coal-bearing  -series  of  strata,  the  Lower  Lignitic  of  Les- 


'Hayden's  Ann.  Kept.,  1869,  p.  96. 
•Bnll.  U.  8.  Geol.  Survey,  No.  82,  p.  150, 
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quer^ax  as  typified  at  Raton  moantiiius,  New  Mexico,  Point  of  Bocks^ 
and  Black  battes,  Wyoming,  etc.  Of  the  28  species  taken  as  the  basis 
of  comparison  in  the  Bozeman  coal  field  14  have  been  found  in  the  Lar- 
amie proper.  This,  it  is  to  be  understood,  is  the  absolute  number,  of 
which  several,  from  one  cause  or  another  are  doubtful ;  thus,  excluding 
the  2  species  found  only  in  the  Laramie  of  both  areas,  and  at  least 
5  of  the  10  species  above  pointed  out  as  common  to  the  Denver  and 
Laramie,  we  have  no  more  than  6  or  7  of  the  28  species  belonging, 
in  numbers  worthy  of  much  consideration,  to  the  Laramie: 

From  these  considerations  it  appears,  beyond  question,  that  the  flora 
of  the  Livingston  formation  finds  its  nearest  relationship  with  the  flora 
of  the  Denver  beds  of  Colorado.  This  result  appears  to  differ  from  the 
results  obtained  by  a  preliminary  study  of  this  flora  as  set  forth  in  a 
short  paper  published  in  July,  1892,  on  the  Fossil  Flora  of  the  Boze- 
man Coal  Field.^  In  that  paper  it  was  stated  that  an  equal  number 
of  si)ecies  were  common  to  the  Bozeman  flora,  and  the  Denver  and  Lara- 
mie of  other  parts  of  the  United  States.  This  stti^tement  was  based  on 
the  distribution  of  the  Laramie  plants  as  contained  in  the  books,  which 
were  published  before  the  Denver  beds  had  been  separated  as  a  distinct 
series,  and  when  it  was  consequently  impossible  to  tell  exactly  where 
a  species  came  from,  when  as  at  Golden,  Colorado,  both  formations  are 
present,  and  both  plant-bearing.  Since  that  time  much  labor  has  been 
expended  on  a  thorough  revision  of  the  Laramie  and  allied  floras,  based 
upon  most  of  the  original  material,  together  with  extensive  recent  col- 
lections. The  result  of  this  has  been  to  fix  definitely  the  distribution 
of  a  large  number  of  the  spexjies,  the  horizon  of  which  were  before  loosely 
given  or  often  wholly  unknown.  This  modification  of  our  knowledge 
of  distribution  had  made  possible  the  above  corrections  in  the  working 
out  of  the  affinities  of  the  Bozeman  flora. 

Note. — Since  the  foregoing  paper  was  wjitten  Mr.  W.  H.  Weed  has 
submitted  to  me  a  small  collection  of  fossil  plants  obtained  by  him  at 
the  foot  of  the  Crazy  mountains,  on  Big  Timber  creek,  Park  county, 
Montana.  The  collection  numbers  nine  specimens  which  I  have  been 
able  to  identify  as  follows:  A  single  specimen  each  of  ISequoia  Langs- 
dorfii  Heer,  and  Populus  ^enairw? Newberry,  and  four  specimens  of  Ulmus 
speciosa  f  Newberry,  with  fragments  of  a  Platanus  (possibly  P.  nobilis)^ 
a  Phra^mites  and  Ulmus  sj). 

Sequoia  Langsdorfii  has  been  abundantly  found  in,  but  is  not  con- 
fined to,  the  Fort  Union  group,  while  Populus  genatrix  and  Ulmus 
speciosa  are  typical  Fort  Union  plants.  While  it  is  manifestly  unsafe 
to  place  much  dependence  in  such  meager  data  all  the  species  identifi- 
able belong  to  or  are  found  in  the  Fort  Union  group. 


iProo.  Biol.  Soc,  Wash.,  vol.  vii.  pp.  153, 154. 
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Plate  V. 

Figs.  1-4.  Thinnfeldia  polymorpha  (Lx.)  Kn. 

From  head  of  Fir  canyon,  8  miles  east  of  Bozeman,  Montana. 
Fig.  5.  Tkinnfeldia  lanceolata  n.  sp. 

From  head  of  Fir  canyon,  8  miles  east  of  Bozeman,  Montana. 
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Figs.  1-4.  TkinnfeJdia  polymorpha  (Lx.)  Kn. 

From  head  of  Fir  canyon,  8  miles  east  of  Bozeman,  Montana. 
Fig.  5.   Thinnfeldia  lanceolata  n.  sp. 

From  head  of  Fir  canyon^  8  miles  east  of  Bozeman,  Montana. 
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Aspidiam  LakMli tS 

Blue  rim,  tectioa  at 33 

Jluxet'B  uiiuc.  isectlmiuf  ciul-ineunnia  at  ..       3D 
Bluainui  «oal  fldd,  loeBtlan  of 13.  IB 

foHll  pluta  of 41-W 

Cuudlau  iiameDcUtDn) ST-3S 

CiLullnlIeBBpiirBajiioiilea M 

Celutiiailu  liDvlgatna K7 

CiDDunoiiiunclUptlauin U 

SoUtuIluerl U 

Clasn*  tiinniplda M 

CotU  of  thetiknunts IB 

Coksdiile, UonEwia,  Mction  eipoaod  n«r...lS-10 

CoIgrndogiDiip,  pinee  of 1 

Ctiniuii  rliimnlfollB     

Cmj  tDonnUls  WU,  plioof 

CrOH,  WLltmm,  cllfd 

liiluta  hariiaii 

.gutcrapod  i>be!lB  of 

Dmbreyopili  putanoldn 

ItmT<a.%7.  M.,fiHan<iibUinBdby 1 

Dawmn.D..  oiWd  S7,Se 

Eldridge,  a.  I!.,  RQOlnglcilwwllaneiYeii  bj. 

Emnioiu,  3.  F.,  dlod 

EqnlKilum 

FeCD*  aorlonlaU M.flZ 

plKll™.t» 

tiiiwfoiu M.aa 

rcnit»lne.W,M., cited 

fort  Union  ronniltlOD 31-31 

Foaalls.JarHdo 10-11 

marine  CretKeaaa.  occDrn'itco  oT.  in  (lie 

Toaall  pUnta,  Boieman  coal  nrld t3-ee 

Fnutnai  deotlcolata — S4 

fiaatflrvpod  aliella IT 

Qinfltoadlaotoiilea M,e2 

OymDOgrADinia  Hajdenll  (?-:ADv»iia  lub- 

cretaeea),  type  looallty  ol 91 

HOI*.  B.  C  OiUd 13 


Hantor'a  Hot  Bpring 
Iddlnga.J.  P.,  eilad. 

jnglBDB  dentlcnlata. 


daSnitlmiar 

thloknau  at 

tn<<<^  aection  of 
Uthalogleal  eban 

ft«Uaof 

nDoonfonuitj'  wli 
Toloonio  empIloD 
Lanrua  aoclalia. 
LFariHidB(irtliaI.lTl 
Leaf  runininaln  the 
Legumtanrltea  eaailo 
Ltiaqnereox,  h..  dtei 

DOElflold 

Llnileren,  W     died. 
1.1  Uaa  Woadluia. 
LIt  tngatim,  Hoiitiin  ■ 
oonglmnontes 


genoraldliiiilDn 
kariHHiaor. 
volcanic  agglom 


faaellTem^nao 


Ucmlanagroap 

Nolnmbo 

NyaaalanceoUla 

Peale,  A.  C,  cited  o 
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